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MANY PARTS OF THIS LOCOMOTIVE 
FRAME HAVE BEEN WELDED WITH 
PREMIER TESTED WELDING WIRE, 














; Welds of Mieahaars Strength 


You can be sure of maximum strength and satisfaction when y 
we use Premier Tested Welding Wire—both electric and gas. No ) 
Be guesswork with this wire for each bundle is shop tested for uni! 

) ity—for perfect fusion—for impurities—for general efficiency be- 
© fore it gets into your hands. Thus, remarkable service records © 
Oe the rewards of those who specify Premier. There's a type for e\ 
purpose and each length is plainly marked for grade. Writ 





about your welding problems—no obligation. 











AMERICAN STEEL & WIRE COMPANY 


208 South LaSalle Street, Chicago SUBSIDIARY OF unre US srares STEEL CORPORATION And All Principal Cities 


Pacific Coast Distributors. Columbia Stee! Conga, Russ Building, San Francisco Export Distributors: United States Steel Products Company, New 
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The Picture on the Cover.* 
TT The far-reaching effects of the present drive toward the use of more 
a ( 1) steel in home building are only partially suggested in the article “Steel 
, ( ) Frame Homes—More Work for the Welder,” which starts on page 32. 
( } J When some of today’s plans are developed on a production basis there 

will be work for every welding process. 
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THE WELDING 


From simple joints to complex 
designs 
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yen PROCESS SERVICE frequently sug- 
gests methods that mark the turning 


point from uncertain production costs 
and possible losses to certain profits. 
Whether the problem is one of 


simple joining or intricate fabrication, Linde Process Service offers you, if 
you use Linde Oxygen, every facility for the most effective use of oxy- 
acetylene welding and cutting. This service, with its unequalled back- 
ground of scientific research and practical experience, is readily coordinated 
with the work of your own engineers and welders in securing maximum 


speed, economy and dependability. For example: 
It assisted a manufacturer of laundry equipment in obtaining ideal joints 
in sheet metal for vitreous enameling. The joints produced are strong 
enough to withstand the strains of the enameling process and so smooth as 


to become invisible. 


It helped a chemical plant in developing corrosion resisting welds in 


aluminum pipe coils used in rosin manufacture. 
It developed procedure controls for aircraft welding, including specialized 
training and severe qualification tests for the welders and careful inspec- 


tion of every detail of the work. 


These examples illustrate but a few of the many benefits Linde customers 
constantly receive from Linde Process Service. Consult the nearest Linde 
District Office for further facts showing how oxwelding and cutting under 
Linde Procedure Control can be of immediate benefit to you. 


126 Producing Plants uc] 
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LINDE PROCESS SERVICE 
ASSURES DEPENDABLE 
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Buying 


CCT) 


~ 


creeping mto 


The playing of on 


er in order to force prices down to the lowest 
eing referred to as “chiseling.” It is a prac 

s producing such disastrous results str\ 

< firms are taking drastic steps to ¢ te it 
own purchasing departments, for 1 other 

tt that business which is not done profit 
ness. The sales eCeXeCCUuTIVES und subted a ed 
emselves in times when markets we ctive 

¢ reputations on volume at the sacrifice « rofit. 
ivers show a tendency to make natter 

sisting on still lower prices, and the results 
ndiwork are seen in closed banks. bre ines 

es and lowered security values. Buve should 

» face these facts. The elimination es in 

fits are sacrificed will go far toward completing 

ic readjustment toward which all industry is 

In this country men certainly do not need to 
their living upon the misfortunes of others 

who is buving also has something to sell, and it 

. e buying is to be the order of the day his sales 
will have to submit to the same “‘chiseling” process 
ising agent and salesmen have a sound basis for co 

very order placed by the former should be 


I 
basis that a profit is made, and every sal 


= lI) aieall 
L1¢ KOSS INCSCAaT CII 


should guarantee a profit to t 


s done wonders for our industrial development 


te. It is promising still more. But to carry out 


Vo ted | “eceare -@ 1 “apnital ] 
suggested DV research requires Capital ans 


-nmital 
Capital 


e forces at work to restore col 


release funds for more operations and more 
ent will be unavailing as long as profitless buy 

¢ selling are allowed to continue 

> 
The Buffalo Opportunity 

L SS than six months remain before the ope vy ot the 
N nal Metal Exposition at Buffalo. It really isn't 
ng time for making plans for an event v eans 
the metal working industries he ty 1s 
: ched by men from all over the eastet in 
stern states, the show is well organized in eve r\ 
S nd the industrial world needs the education and 
spiration which the week will furnish. And _ since 
has shown that the welding processes are sur¢ 
on getters on this occasion it 1s rather up to the 
lustry to see that its share of the opportunity 
Why not make it a new kind o show as 
. . industry is concerned Dispense th some 
ventional and time-honored practices and put o1 
lern touches, possibly spending a le less 
getting a little more in the wavy of results. If 


g ot plans is put off until the week before the 
pens, a good deal of disappointment is the 





most probable result. Start now. Let the memory driit 
ack to the things that have been done over and over so 
many times that they no longer get attention even tot 
ood things. Cross. the ff the list Phen put the 
imagination vi n some new ideas, ideas that will 
get people out of the aisles and into the booths. Work 
out the 1deas Ki at work yn rfecting details 
] | the | te \ake 1 pay. 


Modernizing the Job Welding Shop 


S an illustratior t the real pressing need for 
l \ shop operator to keep everlastingly on the 
f new customers and new fields 


the rob 
lookout 


of service, take these 


oe “Ty 


he progress ot the welding 


industry will drive the job shop out of business if 1t does 


not find ne work to do {ight now our shop is working 
on two jobs whicel iy good money, but both of them are 
obs that ( pid vy dis ppearing. One ot these is a 
boiler repan t is a riveted boiler. Just one defective 
rivet in a boil n stat ouble which will develop into 
i fine repair Inll, and we have spent years in building up 
a reputation tor ability to fix a riveted boiler so it will 
stay fixe e t le is that builders are buying more 

d more welded boilers. and welded boilers just don't 


seem to need tixing ur other rob is the repair Ol ia 


|- to? + | awshich |) ] ] 


IarTve storage anK ( as been leaking around several 
screwed fittings. We used to get a lot of this work, but 
now we get it o1 on very old tanks. Tank manufac 
turers are we gv on fittings as well as welding the seams, 
vecause buvers have found out that this kind of a tank 
needs no re ( is once installed, and it seems 
to me that e\ ne ese welded fittings means a job 
that the job shop will not get.” Surely this would be a 
loomy picture if the average shop had no new oppor 
tunities before it hut the progressive shop owner knows 
that modern trends are in reality opening up new and 
nore protitable fields for hn Ile knows that there are 
many things he can fabricate and sell at a good profit 
efore some biggt n develop mass production 
methods o l ng ther t much lower costs. He can 
iso do a gre et f production jobs cheaper and 
etter than his customers can do them in their own plants. 
lhe very fact t he ends upon welding for his living 
causes him t nvestis eve new development, ever 
new mate process—and look for a 
market for it Phere re ne policies, standards, capital 
nvestments Sel cpartment heads to keep him 
from cashing 11 eve new idea, nobody to be “sold,” 
othing to t g lf any “old-timer” thinks 
differently. let him investigate the kind of work that the 
isiest sl ; are doing today, then investigate the kind 
f work done some newer ones who are start 
g it vitl s1ons < the present fields of service, 
ind cot re thes e range of work of. five 
ears ago The answer will be that times have changed 
] 
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In the Battle for NEW Business 


modern methods are as essential to success as in war- 
fare. Just recently, Germany, limited to 10,000-ton 
armoured ships by the Versailles treaty, launched the 
**Admiral von Spee,”’ a 9,000-ton ship with all-welded 
one-piece hull. Not only did welding save L000 tons of 
weight as against riveted construction, but permitted 
the use of eleven inch guns, which would have forced 
the plates and sheared the rivets of a riveted hull. In 
addition, the saving in weight increased the speed 
and the cruising radius to a point where, although 
within treaty limits, this welded ship is far above its 
class in effectiveness. 

So, too, in the battle for new business, new markets, 
new products 








RECO Mass Production r ae 
Welding Methods 45994 
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provide the means of doing many operations 
better, quicker and cheaper. Excess material 
or weight is saved, production or assembling 


operations are speeded up, joints are as strong 





and as leak-proof as the metal itself, And re- 
member —gas welds better —any metal, any- 
where, anytime. Non-ferrous metals, as well 
as iron and steel, are joined in a way that 
permits machining and finishing. The weld 


is as flexible and as ductile as the parent metal 


itself. 
‘actory ‘Trai Ss “no} ENGTHS 64FT. D.F HOSE 
Rego Factory ‘Trained Sales Engineers are LISTED BY ee ee ; 
° o UNDERWRITERS LABORATORIES 








available for consultation on any production : ‘ ; ma 
oe as as Ss Rego High Speed Welding Outtir 
problems Ww hich might concely abl \ be solv ed Especially adapted for duplicate welding opera- 


tions requi gz intermittent use of torch. The 









by Oorvv-acety lene WwW eldine. ‘\ 4 rite us full v. Rego Econe zer saves gases between operations 
° ° . nm - and eliminates time lost in adjusting flame 
sere he Es ae P F Unit costs of production are reduced greatly. 
i » . » . 
describing the difficulties that confront you. aces aay Gaede aE nie aioe Ue ate eaneee 


mE Bastian - BLEssinGe Co. 


2146 East Ontario St. 3: 33 Chicago. Hlinois 
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' Y | q ° fillets in each structure, Boston 
s f r ua bs t a r a l Ww e « u rm gq 60514, Wilmington 65400; time con 
sumed by welders, man-hours per ton 

ge ,; ae . steel in building, Boston, 0.917, Wil 
Drawbridge Repair par? disassembled on = reper neton O.895:; electric current con 
excessive strains and long diners main ; ai, See oe Wie sumed per ton steel in building, Boston 
ivv use, the huge single would wrrtpiam te! *sad Mss. “gpbde 1.66 K.W.H., Wilmington 5.33 K.W.H 
idge of the Union Pacific wadbenaes ve tied up traffic and pr electrode melted and wasted per ton ot 
sort he spans Rr ea ee ™ vg me — 1oO1 : ae) building, Boston 1.98 Ib., Wil 

the Long Beach (Calif.) dees creas ” ee mes os eton 2.04 Ib. 

veloped an unsafe condition ei pli ae yee = Ve close agreement in these re 
ssitated reinforcing of the rae Cee . ene? ae ipa aOR spective figures are apparent. But it 
rs to afford smoother tune oe - Po Seg ee es s desirable to point out the essential 
prevent further damage to ane rences in the two structures which 
Field Welding Data ect the amount of welding. For cet 

i= ; cannot always be assumed 

By Frank P. McKibbent lic: eaicesial aidilies -‘wtualy tb propor 

\n interesting comparison he steel tonnages That as 

' ade mm held welding requir ! su { a\ be made with accuracy 

{ the Edison Electric Illw C when the structures ate similar 

Company's building in Bostot t unusual degree. One would not 
DuPor Companys structure expect to find the same amount of field 
mingt \lthough both e fourtes : a mill building of 1000 tons 
stories 5 the latter Ss act of steel that would be necessary in a 
higher im ee 194 feet as cor story office building with an equal 
with 18. tty has a total ste or But if the two buildings are 
si : 15/6 versus 1314; except for the number ot tons 
ground : s also greater in each, then welding units 
he elements which vb shor ve in fair harmony with these 
ared are; linear inches ot fill : ges. But although the two proj- 
cOn OF Stes building, Boston 46.05 ects der discussion are similar in 


View of Main Drawbridge Rocker Which 
Was Reinforced by Welding. Cons oe 
ional Electric Welding 
, , — 
Huntington Park, Ca was 
contract to do this \ 
¢c are process 
one of the main rockers . 
‘ 1, 11 .. : a , ! i 
rts and handles the raising 
ng of the bridge is show oe , . 
nd is one of the rockers lec i 
( 
eal deal ot the reimtorcing TT stru 
] H mill niate Stru welded 
. Ss done. Cav } | \ walidawe 
s can be seen whic! r¢ 4 t @ ii 
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j | Oe ere r ‘ f 
s1ce ima welded Tit ; ad 
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, I de 1 ye weld 
the welds or me ot ¢ | . 7 ad per. 
13 1 ; Fille i d 
VV welds Ou wou! nches a a 
it the same distance Fille d per K. W 
’ t r kK. W 
o and three passes being | d wast 
ete each welt , “ 
] ; 
age cluded e we . | 
1 al neg the ase | d 
] 1 } a 
e 0 d Trivets iE 
. ndicat go t > ( t d 
ke | 
elding was cons 
s ins ce : 
We 
nie R oy ~ 
ets 
ste S . } 
eC eeks I ( v\ g 
.9\ S 
ving Ww : 
‘ he st ( g i 
ul ess 
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some respects, nevertheless marked dif 


haracterize each 


a Comparative Field Welding Data, Fourteen-Story Office Building, Edison Elec- 
| tric Illuminating Company, Boston, Mass., and Fourteen Story Office Building 
> of the DuPont Company, Wilmington, Del. 
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lhese ditferences are: size, shape and 
location: live loads used in designing 
the steel frame; field-welding for all 
econdary floor beams in Boston and 


bolting for those in Wilmington. 

The influence of size, shape and loca- 
tion of a steel frame is most strongly 
exhibited in the amount of welding 


necessary to resist the stresses result- 


ing from wind pressure \ tall nar 
row building or considerable length 
may require this provision in one direc- 
tion only as in Boston, while a struc 
ture of the same height but of much 


large width, or attached to large exist 
ing structure on two sides as in Wil 
mington, may need no wind bracing. 
In a third type, consisting of great 
height and of small width and = small 
length, the connections of floor beams 
to columns must be designed to resist 
wind stresses in two directions. 

Obviously, the total amount of weld- 
Ing will change as the live load Varies, 
but not in exact ratio, because some de- 
tails are not fully dependent on the live 
loads—column = splices for example. 
On account of a provision in the leases 
of lands on which the Boston building 
stands that the structure must be de 
signed to withstand loads resulting from 
any possible use permitted by the zoning 
laws of Boston, a live load of 125 Ib. 
per sq. ft. of floor areas was used even 
though at present, and perhaps for 
vears to come, the building will be de 
voted to office use. In Wulmington, 
live loads of varying amounts were 
used depending on location. 


\gain: the Boston building code re- 
quires that all connections of secondary 
beams shall be field riveted, whereas 
Wilmington permits these to be field 
bolted. \s the Boston Building Com- 
missioner had granted a permit to field 
weld under the discretionary power 
granted him by the code, it was of 
course desirable to field weld these sec 
ondary beam connections. But in Wil 
mington the practice of bolting was 
followed. Naturally this difference re 


flects itself in the amount of welding 


involved. 

Tables are presented herewith as ap- 
proaching a fair degree ot complete- 
ness. They should be used with care; 
only where applicable. 

Assuming a multi-story steel frame 
of 2100 tons closely similar to and using 
the average values of two buildings dis- 
cussed above, the following preliminary 
estimate for an hypothetical building 
may be made: Total time required by 
welders to field weld=2100 * 0.906 
1903 man-hours. Electrode (welding 
wire) melted and wasted=2100 * 2.01 

221 lb. Electric energy required to 
field weld=2100 4.995=10490 K.W., 
H. Aggregate length of fillets=2100 

43.775=—91948 in. Welding machine 
months required to field weld=2100 
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168.5=12.4 
quired to field) weld in 3 > months 
12.4/3=4. 


Welding machines _ re- 


Material Savings 


\ new 100-ton building, the first all 
arc-welded steel structure of its kind in 
southern California, is in the final 
stages of erection in Los Angeles by 
the Soule Steel Company of that city 





View During Erection of Arc Welded Steel Trusses. This Method of Fabrication 
Office and Shop Detail Work. 


for the Pacific Freight Lines. The 
trusses used are known as “Soule Steel 
Truss Joints” and the welding was ac- 
complished through the use of General 
Electric are-welding equipment and 
tvpe L electrode. With a crew of 10 
men working on the job, the time re- 
quired to erect the steel was 21 days. 
\ll plans and details were checked by 


General Construction 


In the field of general construction, 
as in most others, the past vear has 
been one which has called for all the 
resourcefulness which an organization 
could command to enable it to complete 
a contract at a profit. As a means of 
eliminating delays and overcoming un- 
forseen obstacles, the oxy-acetvlene 
process has therefore been given more 
than usual consideration this vear. 

\mong the many emergency uses dis- 
covered under the present urge by the 
resourceful erector, the following ex- 
amples are typical: 

(1) Heating a pail full of rivets for 
the erection of a water tower instead 


From the 1931 report of the Oxy-Acetylene 
Committee of the International Acetylene Asso- 
cration. 


the Los Angeles Building D 
The construction company 
that it saved considerabl 
would have been devoted 
tail and shop fabrication 
the use of welding eliminated 
sity of making up shop ter 
drilling. Because of the 
rivet holes, it was possibl 
lighter steel and at the sam 
tain a more rigid building 











was found to be 10 to 15 
cheaper than other methods 
dition, disturbing noise was 
eliminated from the construct 

One of the outstanding 1 
the new building, whose ove 
sions are 290 feet by SO. feet 
foot overhang for sheltering 
the loading platform. 


of waiting for a rivet furnace 
to be brought into position 

(2) Heating and bending 
ditional reinforeing bars 
shape not inciuded = in the 
requisition. 

(3) Cutting miscellaneous 
bars and pipe to size withou 
them to the power cutter. 

(4) Welding secondary 
joints for special connections 
vided for in the original layout 

(5) Cutting and welding pij 
water or steam, thus elin 
large assortment of tools and 

(6) Manufacturing miscellai 
tures such as brackets, cradl 
etc., from available structura 
and _ plate. 

(7) Cutting or welding chai 
clamps, tie rods, braces, etc. 














it 


broken castings with 


icing 


uctural sections resulting in 


1 1 1 


economy and added strength 


14 F 7 } 
a WOTn Calls, lugs, 


ng up 


to keep a piece ot 


equip 


pel ition. 


repetitiol 


lished practice 


The OX\ acetvlene torch on 1 col 
struction project 1s no longer a spec 
tool tor a specialized trade It s be 
coming a truly universal tool that cat 


fit. mold and join 1 








; ‘ be used to cut, eta 
utting bolts or even wood ; : 
into anv desired shape: to make 
ess time than required to se age 
: : 1 break joints to cut out or puiid uy 
table wrench or puller trom 
parts Of machinerv; to heat uy iri 
Mmosen a rozen pushing or expat 
ese and numerous other ap shrink a close ‘ttinge sleeve or col 
re made at this time as in to cut off a projecting part or ext 
xpediencies, their successful short harden and temp 
ent are leaving an experi membre eal dd ite 
1 them that will make then ctior 
, Fer 
errous Metal 
Non-Ferrous Metals 
Everdur efficiency of 73 per cent Phe reasot 
» ] ] 
; for welding rapt s that it is desit 
is a copper alloy contain : : Creug rapidly 1 . lat it 
1, ie: lai aiiihadice abating 
0 ximately 6 per cent copper, oa to Kee] he ne nkage resst - 
“1 ’ the red hot met as |o as possible 
silicon and 1 per cent man nog ' y ao 4 
- and the best wav to avoid stresses is t 
e. Its growing popularity for use : ; ey / pa de t : 
> le ff \\ a } ase n t 
ication of tanks and contain tag ~ a : it ae Une ASK . 
igl as low as possible. Moreover, the 1 
: to its high strength and high 3 iS | | lo : e 
homogeneous solution the meta il 
. to corrosion. It has natut ¢ : 
; ; have is that o s lian state en 
( desirable to develop methods “ay ! ; n Mt iquid re H 4 
, | the quicker the metal 1s solidified, the 
e this material, and the im i : i . 
; nee -ocedure more uniform will be the cold met 
Omnts Ol correct procedure 
. pee sea the finer its structure 
ughnt out in a paper presented 
021 , : aoe The second general principle is t 
31 fall meeting of the Amet he second general principle t 
Welding Society by M. Powell of where maximum strength and ductil 
Whitlock Coil Pipe Company and | in the weld is desired, steps must be 
} the American Brass Com taken to eliminate the locked up str 
is pointed out in this papel and to restore the structure to one 


re is some difficulty in the de 


nductivity of the 


of a satisfactory procedure 
ng pure coppet due to the high 
; material which 
necessary to apply a great deal 


order to raise the tempera 


he seam edges to the melting 

e relative low heat conduc 
Everdur minimizes this prob 
resort 


ikes it unnecessary to 


rking out a welding procedure, 
weld metal 
fect penetration or bond to the 

Che 


he weld metal as much as pos 


byjective is sound 


next objective is to 


such operations as peening and 


should be welded as 
As an illustration, 
with the 


seam in % in 


material 
s possible. 
familiar welding of 

given a 12 in. 
plates to weld, using the oxy 
torch. He executed the weld 
nutes. He was then told to weld 
pair of plates just as fast as 
the metal, he did 

n& minutes. Tests on the first 
tr which he had taken so much 
ved an efficiency of only 51 per 


fuse and 


e those on the weld where the 
ad been speeded up showed an 


similar to that of the rolled sheet 


form ol cold work 


some 


peening, followed 


found desirable, 1 


< sheets For sheet 


: 1] +] . y ] 
In. and less, the cooling Is SO rapid as 
vive excellent strength and ductility in 
the weld metal 

Some preliminary tests made wit 





the metallic are in in. plates indi 

ed that locked up stresses were Oo! ittle 
moment, so that there was no gain by 
innealing It was further demonstrat 
ed that annealing produces no benefit 
unless the weld metal is first cold 
worked. hese welds were made in 


four beads 


trode, 190 
28 volts 


with a #2 in. diameter ele 
amperes and 


the are. A 


not 


approximate 


specimen hat 


annealed indicate 
the 


welding heat of the later 


mered_ but 


the hammering of first beads fol 


lowed by the 


structure 


heads gave a refinement to the 


of all but the last bead. The benefits 
¥§ cold working are shown in improved 
vield point and tensile strength. It was 
ilso shown that cold working followed 
by an anneal of approximately 650 de 
grees Centigrade causes an improve 
ment in both tensile strength and duct 


1 1 


series made on thicknesses 


A further 


Ie R 25 


in, covered both and 


the 
in. electrode with 190 amperes and 


gus 


cesses In are welds a 


pproximately 28 are voltage was used. 


i¢ eal 


was peened thoroughly with 


in air hammer. The gas welds were 


in one pass in a single V-groove 
nd the welds peened on top and_ bot 
\ll of the welds on completion were 


with a torch at 


neaied 


gas appront 
tely 650 degrees Centigrade. It was 
found that when annealing with the 
rch, the anneal should start trom an 
nsict pomt and finish at the edge 
ere the seam runs out to an edge 
actual practice, shell seams in '4 
I-verdur plate were successfully 


ith a 90 degree single V_ bevel 


ngle pass by the back step meth 
e seam being tacked at 12 in. in 
tery \ reinforcing bead was run on 


he inside and both sides were ham 
| \iter 
annealed 


th an air hammer. 


mering, the welds were 


th a gas torch at about 1200 degrees 
Fahrenheit 

In shell seams in !2 in. plate, the 
longitudinal seams were of the double 
V t e and welded in three passes, the 
opening on the outside was twice that 
ot the one on the inside. The first pass 


filled the outside V about one-half full 
seam Was immediately turned over 


ind the inside V filled with a second pass. 
These two beads were then hammered, 
using two air hammers working direct 


opposite each other. The 


outside 


bead was hammered with a flat smooth 
too] Qn the inside bead the tool used 
is round and. slightly convex, also 
ootl The third layer was then ap 


top of the first and hammered, 
using the same tool used on the inside 
190 am 


electrode and a sprink 


welds were made with 
peres oO1 a 
ng of flux on the seam. The annealing 
all welds was done with gas torches 


at 1200 degrees F, this temperature be 
the 


side of the 


chet ry 


Op 


ing estimated by color, a 


} ] 


red. noted on the seam 


osite tire 


pos! ] torch. 


The are made between Everdur rod 


and Everdur plate is most effective with 
he electrode positive. There is no ap 
parent crater and to the welder used to 
welding steel, it would seem that no 
penetration was taking place. Because 
of this characteristic, it is necessary to 


be 


opening 


pare the with a 


steel 


joint to welded 


ittle greater than tor 


and to backing-up 


the 


use a 


plate, preferably of copper, under 


Aluminum 


The use of the electric torch for 


welding described in de 


aluminum is 
| | 


ail in the Book of Applications pre 








rr 
? | 


pared by the Warner Engineering Com- 
if The 


a holder carrying two 


Pomona, Cal electric 


ot 


pany, 


torch consists 


carbon pencils, the are being struck be- 
tween the ends ot these carbons, pro 
ducing an are flame which can be 
directed against the material to be 
welded When the proper heat ad 
justment ha been made, the handle 1s 
queezed so that the ends of the car 
bons are brought firmly together and 
held there until they are warm: then 
the tips ot the carbons are allowed to 
eparate until an are approximately '% 
in. long is drawn Phe heat can be re 
duced by inecrea ing the rap between the 
carbons or making a different current 


adjustment on the machine. Phe chem 


ical character of the flame is unchanged 


by the width of the gap unless the car 
bons are held too closely together, in 
which case there will be a shgeht carbon 
discoloration on the work The flame 
IS projected directly ahead of the car 
bons, so the torch must be pointed at 
the work at an angle of about 45 de 
yrees This will give the desired pene 
tration on aluminum up to 16 gauge 
and at the same tim sufficient pre 
heating ahead of the pool of molten 
metal to give a tast. clean weld. On 
heavier metal, the angle of Inclination 
is increased up to a limit of nearly &O 
degrees This change of angle insures 
penetration so that by varying it any 
desired bottom bead can be obtained. It 
a bottom bead is desired, the material 
should not) be supported beneath the 
weld 

The operating instructions are: 
Girasp the torch as you would an ice 


pick, adjust the spring to a comfortable 


tension, break the arc, then touch the 
inner cone of the flame to the work. A 
circular motion is recommended tor 


aluminium welding, as it has been found 


the fastest wavy of making a= clean, 


strong weld. Less motion is necessary 
than with a gas torch, and the weld is 
preferably made narrow and rapidly so 
as to have a minimum area affected by 


the heat 


The temperature of the metal should 
he kept down as nearly as possible to 
the melting point so as to reduce the 


formation ot oxides. Adherence to this 


rule will mean greater strength and 
ductility 

\lthough the are flame is not oxidiz 
ing itself, there is a chance for torma 
tion of oxides because of the surround 
ing atmosphere, so the use of a_ flux 
mixed with water to form a thin paste 
for coating the rod is recommended. 
\ in. rod is recommended for the 
lighter gauges. Wherever the work ts 
clamped down or otherwise unable to 
contract or expand, an aluminum rod 
containing 5 per cent silicon is recom 
mended, Such a rod is also used with 
aluminum alloy sheets to prevent 


H k 


WELDING ENGIN 
stresses in weld as the sheet cools. If 
proper technique is developed, the weld 
can be buffed to a true color on either 
aluminum or aluminum alloy materials. 

It is necessary to wash the work after 
This be with a 
solution of nitric or sulphuric 


welding. may done 5 


per cent 
acid or a solution of baking soda, one 


cup to a gallon of water. If the acid 


solution is used, 


it 


should be 


lized with a mild bath 


This washing is necessary t 
the excess flux so as to prevent 
sive action. 

With this procedure, it 
found unnecessary to bev 
sheet aluminum up to 10 gaug 


welding. 


( 


t baki: 





Maintenance Welding 





Engine Casting 
By F. L. Berry, M. I. Mech. E. 
\n 
that 
Was carried out 
a 700 Horse 


arc welding repair job of more 


average magnitude and difficulty 


on the main frame of 


Power Locomobile type 
engine, on which the frame and all mo- 
carried 


tubular 


and were 


ot 


work 
on the top 
bouler. 


tion cylinders 


the horizontal 


The mishap was due to a loose cotter 


which allowed the crosshead pin on the 





White Lines 


Extent of Weld. 


Indicate 


work 
that 
a battering ram driven 


high pressure side to out of po- 


sition with the result the connect- 
ing rod became 
by the momentum of a heavy flywheel 
and high speed crushers, the engine it 
self running 180 The rod 


smashed through the bottom slide bars 


at r.p.m. 
and broke the shoes, rammed the piston 
back against the back cylinder cover, 
buckled up the The 
completely fractured 


and rod. frame 


itself was in a 
transverse direction, the casting being 
severed from the high to the low pres- 
sure sides. There were also longitudinal 
fractures. In all, the frame was in six 
separate and distinct, with other 
running 


preces, 


cracks in several directions, 
the-e lines being partly indicated by the 
white lines on the photograph. 

\s a first step the broken parts were 
very caretully 


the 


assembled in position— 
to 
and tacked together 
studs plates, the 
pulled up 
tightly by means of strong tie bars run 


When this 


casting was 


edges being trimmed 
le 


fractured 
make this possil 
and 


by temporary 


transverse fracture being 


ning longitudinally. 
sufficiently the put 
back in its normal working position and 
bolted ts 


Was 
ngid, 


firmly down into 1 original 


seating blocks. 
chiselled along 
it 
weld together t 


wherever was 


he 
groove was made 
about 34 


nothing 


in. 
al 

which was 154 in 
the casting. 


neces 


\ deep g 
the 


] 


In 


sevel 


the 


the othe 


Ww ide at the 


thick 


\ltogether 


ot crack so treated was 


running the men in short 


ing was done in nin 


Was possible all the 


from the top of the 
cut with the 
and fresh 
with 


metal 


a shi¢ht 


Oo 
~ 


7 


mouth 


| 
( 
i 


17 


fused 


coverin 


The casting was not ren 


ed 
wards. 
It 


some distortion 


during this 


was thought 


been completed, 


} 


attel 


inet 


slacked off temporaril 


was any undue spring 


opera 


| 


and it only remained to s 


welds would open out 


with the exception of 


that opened so little 


discovered with a 


beat of 


good and s¢ yund. 


m 


the engine, 


1° 
14 


re 


ill 
The 
left by welders was ren 


sides by means of Cat 


and emery, and ther 


heating up after the 





1 


| 
all Was cleaned up, weldin 


Wa 


' 





/"Armor Plate 


Method of Reinforcing the Feet 
Relieve 


The engine was rt 


and the next 


one 


from then on tot 


c 


Strain. 


irrie 


e109 


haul a new casting re 


it showed any signs of reqt 


but 
was there. 


ing, simply 


The success ¢ f tl 


due to the mannet 


( 


1 
pec 


1 
} 


i117 


ly 
il 


gine ran, until during 


| 


st 


ac 

















7 
} a Siide~ 


Lower 
Space 


at the 


Steam 


ses —the 


trated at 


ved as far as possible from all 
strains. Those due to the pull 
stons tending to open out tl 


e 
e weld on the transverse trac- 
tie bars 
the 
studs in 


on 


Tront 


strong 


taken 


it the flange ot 


replacing the cover 


other ends being at 


the crank case end of the 


he stays were warm when 


Ip and as they cooled added to 


tension that due to contrac 


ing materially to keep the 
the weld. 

et ot the casting vere then 
openings made to fit then 


vv steel plate notched out to 


em. The feet were made a 
nd held the casting togethe 
wer side and prevented the 
; , 


under tl 


1dinyg 


e thrust of the 
he plate 


1 

being 
the feet of the casting 
that the downward 


he connecting rod might have 


as feared 
‘y to push out the triangulat 
rt of slide that had been we ld 
| 
ition, a light was 


casting run 


( under side of t 


5 ee a 


AK : pb Li. 


Section Is 
Between Castings 
Babbitt. 


Auxiliary Casting. 
Is Filled with 


le curvature of the slide bat 


space being lett between the two 


Into this annular space bab 


was run and pulled up tight 


strain from the bottom of 


was transferred to the casting 


the babbitt, making a_ really 


nd firm job. 


Jacket 


ccellent 


example oO! the techn 
repairing cracked gray iron 


ot unusual shape was recently 


an explosives manu 


v plant by an OX\ acetvlene 
yperator in connection with the 
j steam-jack 


ion of a fractured 


ttle, and the following details of 


were given in a recent issue ol 


lene Tips. 


tion showed a 4-ft. diameter 


out 2 ft. deep with a= stear 
ich was an integral part of 
ng, running circumferentially 


] ]  ? 1 1 
e 1ower Nall in 


r ick 


is a 


about 2 ft. long. 
circumferential 


the 


lso in a 
] 
Tackett 


on the outside of 


ie kettle 


: | a tae , teat] 
¢ the high cost of a new kettle 
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(about $500.00) the plant superinten strain on either the weld metal or the 
dent did not care to scrap it until he adjacent cast iron, but would rather act 
Was certain it could not be repaired tu draw the welded crack inward in 


Because of the nature and location of much the same fashion as a section ot 
the fracture, the plant shop had _ hesi i bellows. This compressive stress in 
tated to attempt a repait the weld would be easily taken up bv 

The service operator suggested that the ductility of the deposited bronze 


he be pe rmitted to supervise a repait! weld metal. 
welding job, as he saw no reason to Having thus carefully worked out 


believe that with the proper procedure probable reactions, the bronze-weld 
1 


caretully foll wed, 


back 


tor bronze velding 


it could not be put into service 
again. 


\ccordi 


instructed to 


ngly, the plant welder w 


clean oft the metal thor 


1] 1 | 
ougniv adjacent to crack, an en 


to vee the entire fracture to a point 
about 2 in. bevond each end. Chipping 
further than the visible end of the 
erack made certain that the actual end 


had beer 


possibility ot 


reache d 


the 


and prevented th 
crack extending Tul 


ther during welding 





Further analysis of the  probabk 


stresses would be set up in the cast 


Bronze-Welding the Steam Jacketed 
Kettle. 


iron on applving the weld ng heat con 


vinced the service operator that witl 


bronze-welding the heat would not be tarted. As it was necessary 
ereat enough to necessitate WY re t rk on the vertical side of the 
heating, either local. or of the entire kettle, a shoulder of bronze was first 
kettle He figured that anv expansior built up on the cleaned cast iron sur 
that would take place would be in at tace just below the crack and parallel 
cutwart dial direction, and since the This gave a firm foundation to 
crack was on the outer rim of the jacket vork on and the bronze-welding of the 
bulge, as is shown in the accompanving fracture was soon completed. 

ilustrati t was as though placed o1 he final operation was a hydrostatic 
n expansion joint The consequent test of 40 Ib. per sq. in. pressure, which 
contraction of the metal atter welding vas twice the normal working pressure 
would not, then, tend to place much of the jacket. 





Hard Surfacing 





Textile Mills* ration 


for the job is very similar to 

By S. H. Jonest tl { brazing. However, | would ad 

‘y — e the use of the file in cleaning the 

There are many hard surtacing mate 
rials 1 \ ffered and tl ] | urface, 1n preterence to emery cloth o1 
als now offered’ and the choice ot the : 

proper one 1 nece irily detern med by an Pres SINCE small particles ol 

th natu f th job t } ) I lve substance may become em 
Lit a irc © eC TOD a) we aqorne on 

bedded in the ’ use blov 

often we I nd the purchasing agent col n ¥ Tu 1 the work and CA se blow 
sidering only the price of material with 

out regard to the results to be obtained One of the popular applications is the 

To be sure the cost of hard surfacing rebuilding. of the stitch cam in knitting 


illovs is considerably higher than ord: Machines \s small as these parts are 
narv filler rod However. when we heen found profitable to recon 
‘ . 1 by ’ +] *? . ’ ‘ ] 
consider the service rendered | know t ( ( em the cost isn’t greater than . 
no 1 1 so reasonable in ec he cost of new parts and their service 
| ; een increased more than 400° per 
The application is simple at easy 
| rae ‘ ; i ; 
1 | C1 eanmg also that \ StocK O 
thers ¥¢ © onlv one rule whic must 2 uso { vou! LOC ol 
i se \A Y } . tc . ys 
be observe and that pertait I ¢ ; iused by worn titch cam 
1 : 
{ Vv one-rourth of what it tor 
idjustmet \lwavs have an exce ra) : I 
. , ' 
t tailit j nel . t In this class of work al 
CeETV It ¢ ill lv ( 11 ( 
inch and one-l ilf lone is best Pret try to make the application 
the point or small section 
*Extract from a paper “Oxy-Acetylene im the nd ork toward. the heavy portion 
Textile Ind read before the Second A ee 
Weldir Conference, Georgia School T ech- cedure prov ‘ts the wht part 
nology j nta, Ga., Jan. 27, 28, 19 P ‘ ms 
Burdett Oxygen Co., Atlanta, Ga f the job. Be very caretul of the 
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Oinit ind edge of thi vork so as to resulted in Irequent repl icements. seri placements ot worn part ire 
btain a sufficient amount of material ous loss of time, and unsatistactory fin with accompanving high opet 
t change from the accustomed ish on the edges of the sheared plate maintenance costs 
rocedure of litting the rod betore the It was finally decided to try hard Many new roads under c 
sal ind atter lifting the Hame hrst urtacing the blades in order to reduce and other roads requiring 
en slowly and caretully htt the rod wear to a minimum. Both edges of the maintenance are often located 
urtaces produced with hard coating hear coming in contact with the stain distances from repair shops 
iterial cannot be machined and grind less steel sheets were coated in the of supply of spare parts Le] 
ne must be resorted to tor all finish of parts and repair of broker 
ny You will find that many parts ; 


' parts are not only costly, but 
ust be heat treated to meet the re delews ond Ronis of ae cer 
, , ' ‘ 
wired wot ne onditi . suc! a ‘ : : 
ured working condition — uch Therefore. anv method that : 
the roceed cath t > — ung. : 
! Cast | ceed With Hie treat long the life of thes part 
n ithout considering the deposit process that will result in red 


The re one consideration the manu maintenance and operating 


facturers ot hard coating material have highly desirable and essentia 
hot met—that is the production of a The equipment used in the 
’ 1 . 
rod small enough tor this work, so it tion and = maintenance 


becomes nece iry for us to care for represents an enormou 
’ » s « | ’ 1iMOoUS 
weds by doing wh the spe , . , , 
our needs by if hat if peaket it should. therefore. be uti 
tern Drawine | ‘s done 1 
erm Drawing Phis is done \ 


ciently and to the maximui 
placing the rod on some material such Highwav contractors have r 
a brick or metal table and heating value com their investment 
to the molten stage. Using a rolling worth while savings b 
nd drawing motion, next gradually welding and cutting 
nove the rod away from the molten job for immediate repair « 





portion until the desired s1Z¢ 1s ob 


} 


parts and for hard 1 

ned This Hard Surfaced Blade Cuts Alloy of machine parts subjected t 

Without Wear. , , 
wear. Welding and hard faci 


Shears readily applied on the job, re 


With the introduction of allov steels, usual manner with a_ thin laver ot of time for shutdowns 

ichinery must, in many instances, be Haynes  Stellite Phe hard-surtfaced placement: 
redesigned to cope adequately with the shear has been used approximately two Machine parts, su 
uperior properties of the new mate hours a day for the past two years for blades, roll-over scraper edg 
ial (ireater strength or hardness cutting stainless steel, and so far very peel and clam shovel bucl 
may be required to enable equipment to little wear has been noticed. While no teeth, router plow 
work the alloys as cheaply and. effi accurate records were kept of the life teeth, excavator lips, teet] 
ciently as ordinary § steel In manv of the tool steel blade formerly used, ing pads, tractor tr 

es this necessitates the installation the foreman of the shop stated that the sprockets, concrete mixer 

new machinery because of the im hard-faced blades had already outlasted chutes, mixing — paddles 
possibility of making the proper trans the ordinary blade morn canes over, pump bodies and intake 
formations in the old apparatus — that he was greatly pleased with openings, are a few of th 

hi . however, IS not alwavs truc eae ania ottaimed surtaced ports es — > 
lor wo Olten possible to meet these Phis application = hard surfacing Manutacturers of road 
new demands by changing a few parts is but one of many that will be found ment have also take 
or treating them in such a wav. that “ te ape ani advantageous when a welding and hard facing 
they can come up to specifications sop is planning to redesign and im facture of their equipment 
When greater surface hardness or weat prove its equipment so as to meet the tution of welded joints ¢ 
resistance is a prime requisite for a requirements of alloy steels Practically bolted construction has result 
machine, certain hard-facing materials tite machine part that 1s subjected to improved product ‘he we 
ire particularly well adapted to furnish ‘xcessive abrasion offers a potential truction presents a solid 


opportunity for the profitable applica 


tion of hard facing material and the 


the necessary qualities to the part ture, which better resists thi 


Readily apphed by the ox, acetviene straimms and vibration to 


greater hardness of many of the new 


process, frequently without even the equipment is subjected. It 


, materials practically demands th; : 
necessity of dismantling the equipment, ; blad : d te it such necessary to entirely redes 
: matts as shear blades be hard-faced s : 
hard-surtacing is tast becoming indis P ‘ : aced ied equipment except to specify / 
ri that they will have longer life and . { 
pensable around the welding or machine “ds joints instead of the riveted 
; greater efiiciencyv in operation 


shop construction, although in mat 
\n example of this type of equip has been possible to reduce th 


Highways 


ment improvement 1s found ina welding of the entire structure becaus« 
] > “cy « » : > . . - “ ’ | 
hop in the East. Considerable plate Regardless of the type of construc increased strength of welded 
ol 1s ; his pl si mal tion or maintenane hether it is the 
\\ k is done at thi plant, >a small ( oO namMtenance, whether it is the Many progressive manufact 
she s s . -¢ « construction ot new concrete 9° Pa : 
ear Was installed to facilitate cutting concrete highways road building equipment have 
the material to size This was entirely or the construction and maintenance of . Te : 
‘ nized the possibilities of we 
acequate to the needs of the shop until dirt and gTavel roads, It 18 quite ob . . 
; their manufacturing processes 
the advent of stainless steel When vious that the equipment used in this 13.3 
, | a , standardized on welded units 
this toughet ; In. plate was cut in the work is subjected to rough usage and , 
; ——e - tural steel parts cut to shape 
shear, the blades were literally chewed severe abrasion and_ that trequent re- : sds 
~.* cases these manufacturers also 
tt pleces in a very short time This i 
*From the 1931 report of the Oxy-Acetylene hard facing on the wearing surt 


Committee of the International Acetylene Asso- 


*From Oxy-Aetylene Tips, Feb., 1982 peer ee their equipment 

















Keep the Welder in Sight—-He Can Help You Develop New Operating Economies 


for Profit 


Modernizing 


Rie in industry, the 
1 7 : 7. 3 + 
the more capable execu es re 


E 


RYA\V HI 
matin 


2 that 


ng present conditions through readjustments, 11 


simply ting tor a bor period t evelo 
é' 
re are several factors whi ike this readjust 
2 - } | 
necessar\ Lower price levels k¢ pel 
ic \ elop lew operating economies ny 
emand tor products, whi have COOK 
a ; 
the past, automatically points to a deman: 
w values to ofter to the Li NCW eS al 
by using better mate Is and ne ethods 
facture which give the pr t ger service 
1 A | 1 
hew buyers Phe f St be tf an 
n costs must be ZC 


Limit of Welding Modernization Yet to Be Reached 


re is much opportunity in the 


naustry 
t 


welding 
ljustment through the modernization of e 


1117) 
tt} 


nd methods. Some will say that the weld 
sses are the most modern 
that 
production 


ized. 


It is only necessary to look back, 


firms who are using 


or maintenance work are 


This statement is true o1 


rs or so to find important 


nade in all of these processes In the gas weld 
ng field there has been the development multiple 
equipment and procedures using the lances 
vhich have made startling reductions operat 
sts. In the are welding field ‘lop 


the shielded 
nd has made it possible 


it 


1 
are process Na 


ol | 
tions for which had been considers 


ry in the past. 





costs. Modernizing will increase profits where 
“penny-pinching” fails. 

jection welding Has velding have come rap 

ly to the front supplanting the older methods of spot 
welding at utt welding, reducing costs and making 
still 1 ew s possible. Welding wire 

nu ed their products, making 
t pos ( results of tremendous eco 
nomic ; 

Wherever welding equipn ent is being used only 
for the purposes for which it was purchased five vears 
go, or whereve oducts are being made with 
the s: ( ¢ he same designs that were 
satist 9 there is almost certain 
to he ree opportunity to build business and in 
crease s through modernization 

Despite the difficulties involved in obtaining capt 
tal for improvements in equipment, there are some 
bright spots in this part of the picture. The Recon- 
struction Finance Corporation has not vet been in 
actiol enough to show what its probable influ 
enc s little doubt that this organi 


Welding for profit under 1932 conditions calls 
for stopping the leaks, improving designs, using 


methods and materials that lower operating 


 ¢ 








0) THE WELDING ENGINEER 





zation will soon have the effect of making it easier to” nated. Using a better grade of operator thr 
obtain money for such purposes. There is also indi decreased the cost of operating—although thi 
cation that manutacturers of industrial equipment may — pay was higher. 
give more attention to installment selling in the fu \ scientific study of operating methods w 
ture, so that plant improvements can be made self point to a need for modification of inspectior 
upporting ina much larger degree ing methods. These serve to prevent weld 

Leck to the Operation with the attendant high cost of rewelding 

ment of detective work. 
In the welding industry modernization of equip 

ment and methods can be appled to both production : \% FAILURE COSTS 
and maimtenance work. \Vhere there is no chance to ; : - . 
create new business through the redesign of the prod —/ 





uct, or the substitution of new products for old ones 
and the plant executive must look to lower costs 
rather than micrea ed business, there are several things 


to be dome Production can be “speeded up” by the 


use of automatic equipment or by the replacement o 





old equipment with newer equipment, better suited 


to the work he welders’ working time can be de 


Turn This Battery Loose on Failure Costs—Blow Them O 
the Picture. 


creased by more caretul attention to the use of jigs, 


by using unskilled workmen as helpers for handling 


Plants which are modernizing, if they ar 
materials and preparing the work, so that the skilled , ; 
complete job, are able to show decreas 


operators devote a larger portion of their time to the 


) i a | costs and improved products.  Thes¢ 

actual welding: and the designet Vv vetting bette ; : 

s S . S in the products represent better values to 
acquainted with the fundamentals of welded construc ete 

and loosen the purse strings of the « 

tion can decrease the amount of welding by placing 

\lany manutacturers are now making 

the weld metal where it will do the most good. 




















r r , - of welded construction as a guarantee of satis! 
andinge costs can be reduces Vv PIVINnL more at ° P ; 
, ay i service. A pertect welded joint is a strong ¢ 
tention t Live mveving an materia mnadling equip . 
‘) 4) es sy ( 8 | ] point \ 
' a . : , a 
ia oT Give Careful Attention to All Phases of Maintenan 
I j a Where the welding processes are us 
r= > ; nance work it is likewise desirabl 
ee 7 = . . . 
/ Yi work and the responsibility for it as far as 
j }) Che responsibility for results is being placed w 
of who will study the new developments 
r ) oa themselves with the applications of welding w 
being made in all industries. More thoug 
be given to calling upon the welding departi 
When Profits Start Falling It's Time to Wake Up the Designing . : 
Department. improve plant equipment as well as keeping 
pair. ‘There are undoubtedly opportunities 
S , , ~ . < & — 
met traight line production methods are re Poust= plant improvements by utilizing scrap materi 
o fit sho o i. ea . 
ble tor the profit showing of many shops. Welding expensive shapes \ large scale applicatior 


departments are inclined to overlook this principle and jge, js found in the extensive repairs wl 
to figure on making all of their economies in the weld 


made to steel bridges by railroad companies 
ing operation itself, It must be remembered, however, 
that by putting the most efherent practices into et 
fect in the welding department the operating efficiency 


of the plant as a whole ts increased 
Place Management in Capable Hands 


It is essential to a modernizing program in this in 
dustry that the responsibility for welding operations 


1 


be centralized Phere must be a willingness on the 


KE SA Ao ot i SRaques 
et SN yr. Dw Farias os iy P 
a 


- Cee, 4 
Ee STRATA 


part of the management to provide tor one executive 





to direct the entire program and this executive must 


| Potato Plants Are Treated Scientifically to Protect Their P 
SCTCTILEM study of the work to be done ( dnie 


mrake —-Do the Same with Industrial Plants 


large plant adopted this pohey a short time ago and 


the new executive head of welding operations started = vears. The small expense which has beet 

a sctentifie mvestigation \monyg other things, he to make these bridges thoroughly servict 
found that four grades of welders were on the pay long period of vears in the future has save 
roll with a sliding scale of wages according to ability road companies literally millions of dollars w 
The study showed that this was really not economical. erwise would have been expended in new const! 
Phe fourth grade was yvradually eliminated and it was Phe centralizing of maintenance wel o 


not verv long until the third grade was almost elimi “speeds up production” just as it do 
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ie welder spending his time on the work for — hustling profit-making manufacturing concerns. Some 

e is trained, instead of wasting hours of it in of them in the future will develop into real welderies 
g from one place to another. The centralized Some of them are finding it profitable to modernize 
so allows the use of time-saving and cost-cut- their equipment. All of them will find it profitable to 
es and handling devices for repairs which are modernize their programs by giving more thought to 
r less constantly in demand. Real operating — the possibilities of production. 

ies In maintenance welding can best be deter The welding industry can profit by modernization, 
when the work ts centralized and subjected to 
vent control. The advantages of installing bet- 
ipment and of using better materials become 
parent. 

such a set up there is a better chance to cheat 
ip pile. There will pe fewer requisitions for 
rts to replace those which are broken or worn. 
stematic operation will lead to better results, 


ilures, more work and bigger dividends trom 





ilable equipment. 


commercial welding shop is by no means to be ite hs 


Scrap Pile Goes Down Profits Go Up. 


this discussion ot modernizatio1 Chere 
ot business which has a rosv future before by improving its equipment and its methods. In this 
e most active shops at the present time have rief discussion it is impossible to go imto detail and 


rk divided between repair jobs and production relate examples to illustrate all of the points involved. 


: Chev are generally well posted on new devel \rticles in future issues will do this. Case studies will 


nN the Various processes hev are 1 l sple Nn be presented show1 - how progressive plants are tt? 
Sitio} to iwmcrease thei oOlume ot 1)1 luction ducing pre luctio1 ( Sts, mcreasing their business and 
\ few of them hav: lreadv developed into | building profits by modernizing. 


sheets re used \ | Stainless Steel soldering flux, 


Soldering the pecigagi gae aphpromnen gs 


is then applied the same 


as cut acid and the edge tinned, using ordinary eommet 


Stainless Steels cial half-and-halt soldet \fter tinning, wipe off all ex 
Ider, leat only a fairly thin film. In the case 

By V. W. Whitmer? ot a lock seat tin both sides of each prece. 
\fter tinning the joint should be lock-seamed, riveted 
lering any metal it should be remembered that) or properly strengthened by other means. Then, using 
such a joint is one of surface adhesion only It is not. either the same flux as before or cut acid, sweat the joint 


one metal with anothe r metal, nor 1s ita homo with 1 re soldet the sar as if working tm, terne OF 


ass, such as a weld or fusion. Rough surtaces any other tinned product No precautions need be taken 
numerous tingers or projections which give the 


mething to hold to. Hard, smooth or polished 


es, on the other hand, supply no means for anchor 


y Consequently, such joints may be weak. [lard, stitt 
sif deformed after soldering, will put more strain 

nt, as it will probably be the softer of the two 

Is. Rupture may occur. Soft materials, like cop 


end easily atter soldering, as the yomt is Just as 





is The sheet, if not More He SS bare Very Sears Parking Entry of Soldered Stainless Steel. 
ent ! L. B. Allen Co., Chicago.) 
INC Stainless Is one ot the stitf metals t is neces = , 7 i . - . 
' oh with the irons othe: in those emploved ino everyday 
ake the joint mechanically strong in itself, 11 ' Mh hha | ; : 
‘ ; , ' << % Praclice il VICW t this a larger iron will be beneticial, 
cular load is to be carried Joints should be 1 ey , 
as it will supply more hea or running a longer seam 
med, riveted, or otherwise strengthens lepend +} +] ' ta] effects f - 1] 
| , “ , without ( etrimet effects trom warping caused Dy 
the solder primarily as a seal, or in some cases, a ass ; <7 : age 
: too hig i temperature special analvsis solders are 
| } } required SU sf ’ r even Block Tin, the same 
king such joints, 1f very smooth or polished sheets soars 11) , | 
he. procedure shou e { ver Do not have the trons 
the edges should first be roughened with a coarse oe +] yee ‘eee 
ee : anv hottet n necessary, otherwise warping or buckling 
erv wheel. If this is impossible, a xture of 50 1 
; will result 
erric Chloride in 100 parts Murtatic Acid at P , cat — : 
, ’ } ' , \tter compl 1 the work, ali the yomnts and pretet 
two or three to one should be applied to the sur st. at hee See ee , 
; - : . ibly the entire job shou ve Washed with a solution of 
an acid swab and allowed to set for 'to leo : a : cer ar “sie 
: : i a ' SOdap al ) | Cl s a » neutralize any acid which 
Che mixture should then be carefully removed Oe ee “a - 
= ; ' ; ' a may s ¢ est it 1 emoved, the acid may cause 
t will not touch elsewhere on the sheet Phis 5 ; ; ; 
sma pits ane et ngs, especially on polished sheets 
Will etch the surtace sulficient Ol I MM No ) ’ , ¢ ] — ; = 
apes Rinse with clean w rand wipe with dry sott clotl 
iminary treatment 1s necessary pickles , 








Steel in the Home—More 





Frame House in Oberlin, Ohio. 


Arc Welded Steel 


N | of Stee We d Structural Shapes Were Cut t 

ba rth and Welded Together in the Shop, Forming Sectior Whicl 

Wer \ssembled Building Site Cost Was Only Slight 

More Than Wood Framing Met Lath 1 Used Walls, and 

I ! \re Conerete Over Metal Lath with Composition Finished 
I looriine b*heot y Courtesy Lincoln Kleetric Company 


INSTDERABL] 


manufacture, 


progress has been the 


C made by 


mienibye FS, 


commercially, of light weight stec] 
such as light-rolled shapes having thin flanges 
Other 


light steel members include lattice truss floor joists made 


and webs, or of shapes formed from sheet steel. 
from steel bars welded at the joints. hese light steel 


suitable for house 


struction in which the loads are 


inembers appear particularly con- 


much lighter than those 
in most 


engineering structures. 


Metal and particularly steel members have, until re 


cent vears, been jomed by rivets. Welding, either electric 
or gas, has, during the past ten years, been developed 
to the point where it is now recognized as a satisfactory 
method of fabricating metals. Welding is particularly 
suitable for comparatively thin members such as are used 
in houses. In general, the cost of preparing the members 
tor fabrication is less expensive than for riveting and 
this work does not have to be done so accurately. 
all that is 


length 


Usually 
necessary is to cut the member to the desired 
Unless the riveted joints have gusset plates, ete. 
the strength of 


welded joint is, in 


the 


most 
thin 


Cases, greater 


This is especially true for members used in 
houses 

Equipment, readily portable, is available for use in the 
field but the economic advantages of shop fabrication for 
welded that if the metal house 


comes into use, we will soon see large fabricated ag 


~ 


Structures are so great 


re 
gates welded in the shop 

There are theoretical advantages in using tubular mem 
bers instead of angles and I-sections. They are stronger 
when loaded as columns and as beams if they are fabri 
cated into a . 
the 


truss. The extensive use of metal tubes in 


structural portions of for a 


given strength the weight is less than for other shapes 


airplanes shows that 


of cre SS-Sectl mn. 


lf houses were designed to use steel tubes for the 


Evtractsa from a rep t f the Cor 
Conference on Home Building and Hon 


elating Committee of the 
et) 


President's 


cnership 


Many interested firms are giving much tiny 
and attention to the possibilities of the stee! 
home. The idea has many possibilities and 
much prospect for industrial activity using as it 


will large tonnages of steel when once the 


structural framework, there is no doubt that they 


be amply strong and the weight would be | 
over, the tubes having thin walls are much less like 
be damaged in shipment than rolled shapes 
outstanding flanges. In the past the cost of tubes 
been higher than the cost of equivalent rolled 
Che recent development of tubes made from sheet 
formed imto a tube and having the longitudina 


welded 


When this time comes we may expect to see tub 


may make them available at a reasonabl 


house structures because welding offers 


tor 
method of fabri 
threaded 


cheaper and more satisfactory 
than either 


tubular members connections 


riveted joits. 

Shop fabrication of metal houses may develo} 
any one of several lines. First, structural members 
he ready-cut in the shop and then assembled in the 
welding. Second, frames 


preferably by open 


assembled in the shop by welding or by other 
perhaps using wires under a high tensile stress 


] 


diagonal bracing. These frames, light in weight at 


likely to be damaged in transit, may then be shipp 
the building site and erected easily. 
Welding, 

and more satisfactory than any other method ot 
the field. An 
sufficiently interesting to deserve consideration het 
the 
sIX-room 


in all probability, will prove to be 


these frames in estimate whi 


ng 


been made for shop-welded steel — frame 


abx ult 


containing 


a typical residence 





Arc Welded Steel Frame of Residence at Oberlin, Oh 


This Structure Is the Work of Steel-Bilt Homes, I 

Shown Was Erected on the Foundation it Approxin 
Daves Erection Cost Was $90.00 a Ton, and Contractors Ant 
That This Can Be Reduced at Least $20.6) a 7 


Lincoln Electric Company) 


(Courtesy 





. ie 


Work for the Welder 


advantages have been impressed on the home 
buyer. That the idea is economically feasible is 
at once apparent when the high costs of present 


methods of fabrication are considered. 


tons of steel. The shop-fabricated aggregates 
esigned so that the field erection and welding were 
ted. Iexperience shows that a gang of six men 


foreman, using a mobile crane, would erect the 


ise, including the steel for the tloor and roof, in two 


davs, if the foundation had been properly pre 


ir The joints would be secured temporarily by ¢ 
ps, then welded and the clamps removed. Assuming 
‘| 


1 


oxy-acetvlene torch was used for the field welding, 


would be building site in 
The 


from SI 


SCS 


transported to the 
100 cu. ft. 


$2.50. 


cost oft ot the two gases, 
ita t0) 


ft. of the gases provides sufficient heat 


aers., 


ered, ranges Roughly x0 to 


which will join 
stee] \ 


of deposited metal in 


one pound of weld metal 


1 of 


ton of residence construction welder 


ee from & to 12 Ib. 


i 


an 
labor and 
S5O.00, A 


S-hour dav. [excluding overhead, the cost of 


terials for the held welds would be about 
similar estimate for electric welding is not available but 
the after 


is method of construction has be: for some time 


he expected to be about same. Only 
‘n used 
will accurate cost data for a particular size and type of 


steel trame house be available. 
inclosed 


Meta! 


prefer 


the structural frame 


veneer, 


ter erection may be 
lath, 


gypsum slabs, 


ising brick stucco on metal ete. 
root panels, concrete or 
could be used to advantage instead of wood 
the 


] 


precast, 


nstruction., Cork blocks have been used between 


ight steel members and stucco applied directly on t 





Artist's Conception of Floor and Wall Construction of All Sheet 


Metal House. 
S nd R f W I oO 6 Gauge Shee Mie Ss 
_ s Wide W | t ‘ Exagee Z Shay 
Be But 1 Togethe d Welded, I re Series 
¥ Boxes 4 Numb Finishes ¢ Be A ed 
I rand the Roof Will Be Wat ! with Asphal 
Drawing by ¢ tes \! I gM I 





Le 





Steel House Announced by Insulated Steel Floor & Wall Company 


Sheet 


rh I I f Which Utilizes Pressed 

Su W \ = Members Are Necessars It W 

R li} \! S from 16 to 20 Gauge, and Is Ey 

I ted to ¢ ( ary Frame House Small Units 
Are W ded Togethe ! he shop and Assembled by Welding in the 

Field I 1 ( Inte American Rolling Mill Compa 
] ] ] . 1 

outside and plaster on the inside. If the house 1s to 
be stuccoed it 1s evident that the steel mesh should be 


attached to the 
stucco applied in the field after the insulation is put into 


frames in the shop by welding, then the 


place. 

Third, the shop fabrication may be carried turther by 
enclosing the frames on the exterior and intenor= sur- 
faces. Methods will, undoubtedly, be found for finish- 


ing these surfaces so that nothing need be done to them 
after thev art 

Metal floors 
able. 


small houses are now avail 


Lightweight rolled I-sections have been used con 


siderably, especially for the first floor, to prevent the 
spread of a fire in the cellar A reinforced concrete slab 
is supported on these beams which encases the upper 


flange of the bez ig bridging unnecessary. The 


finished floor may be wood linoleum, or rubber tile. 
The cost of such floors complete has been estimated at 
and for floor of the usual 
cents per sq. ft., the 
The battle-deck floor 


lled I-sections, about 4 inches deep 


Cents Der sa. tf. 


from 26 to 30 


wood construction from 15 to 18 
cost depending upon the location. 


consisting of light ro 


spaced about 2 feet apart upon which steel plates about 
* inch thick are laid and the edges welded over the 
center of the flange of the beam, has been used in houses 
with a finished floor of linoleum or similar material 
Floors of sheet steel formed into corrugations and 
spot-welded to give a cellular structure are being de- 
veloped, which appear to use the material efficiently. 
These and similar floor panels, having a width of say 
two feet and a length equal to the width of the room, 


op fabrication, complete, ready to 


appear suitable 


place in position in the house and receive the finished 
floor. They eliminate field fabrication almost entirely 
and should aid in reducing the cost of houses. 

The amount of structural steel commonly used in con 
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struction of houses is, at present, small. 


not subjected to seve rely corrosive conditions. 
painted before the framework is 


Usually it is 
[f it is well 
there is no 

reason to fear the effect of corrosion except under ver 


enclosed 


Corrosion of the steel 
reinforcement in concrete or of pipes embedded in con- 


humid (semi-tropical) conditions. 


crete need not be feared if the concrete is well made. 


kor the future there is reason to believe that we will 


have floor surfaces made of plastics. These will be 
continuous sheets which adhere firmly to the structural 
floor and which are safe, comfortable, and pleasing. The 


decorative etfects will be unlimited and rugs will then be 
a thing of the past. 
if the 
structural floor of 


The thickness may be only 'g inch, 


sub-floor is stiff and continuous. Presumably, a 
sheet metal having welded joints offers 
yreat possibilities. 


plied in 


Plastic floor surfaces might be ap- 
the field but are particularly suitable for shop 
fabrication. 

With the development of roof structures amply strong 
to carry any load which may come upon them, even for 
loads, 


snow and of methods of making them impervious 


The Ideal Application 


By Paul B. Covey+ 


II. Design 

You will remember that last month we found an 
“ideal” was an imaginary state of perfection. Hence, 
an ideal design must be one that is perfect—but it will 


also be imaginary. 

\Vell, imagine that we see a large all-steel-frame build- 
ing rising rapidly above the sidewalks of one of our 
most progressive cities. It seems to be rising almost as 
if by magic. There is no apparent noise or confusion. 
What is the explanation? The steel framework is being 
welded—most of the work being done in the field with 
very little shop work. In fact, if adequate working space 
could have been found near the construction site, no shop 
at all all material 
have been sent direct from the mill to the job and then 
have been cut, fitted, erected and welded in place. This, 
of course, would have been ideal because of the great 
saving possible in freight and trucking rates and through 
the fact that the material would have had to be handled 
only once instead of twice. 


work would have been done would 


There is not a sign 
of a single bolt or rivet. There are no holes present of 


But another point catches the eye. 
any description. All connections are extremely simple 
yet entirely adequate. The details of these connections 
are such that as each separate piece is lifted to its proper 
location and when lowered into place it automatically seats 
and plumbs itself. Gadgets are provided for securing the 
member laterally as well as vertically so that it can be 
safely used for temporary support until such time as the 
welder comes to fasten it permanently into place. The 
xcept in the case of 
very large pieces one man alone can readily seat into 
place all material that one hoist can handle. It is almost 
unbelievable. 


ease of erection 1s so striking. 


+Conaulting Welding Engineer, Manchester, N. H. 
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to water, the need for the sloping roof disappears Wh 

steep house roofs which are such a conspicuous 

of our landscape should be a thing of the past, but oft 

of them are being built every day because the cor Are 

tive owners don't quite dare to have flat roofs o1 

houses. ani 
[If steel and other building materials are used. like 


roof requires less material and less labor than a s 
roof. There are a number of ways in which it 1 


made water-tight, including non-corrosive sheet 
and felt saturated with coal tar pitch. 


houses having flat roofs are now being published 


Designs for 


periodicals devoted to home-making. 

A flat roof of this kind would provide a shelter 
vironment and privacy, and, at the same tiny 
exposure to the sun and air, so essential for invalid 
even for those in the best of health. It may be us: 
work, recreation, and social intercourse during 
hours. If used for sleeping quarters there wou 
little need for air conditioning the bed rooms at 
siderable cost for equipment and operation. 


Now in the office of the construction crew it 
extreme good fortune that the welding engineer w 
consultant for this particular contract happens to 
the job. He explains how every conceivable advai 
has been taken in the design to effect a saving. A] 


a 


have been omitted, which means a saving in weight 
gross sections being effective and simpler conn 
being possible ; a saving in shop expense due to no di 





or punching being required and a saving in erection 
due to no troubles in matching and reaming of hol 
bolts and rivets. All sections are designed for conti 
resulting in a large saving in weight and a great inc 
in rigidity. Only columns, beams, channels and so 
with parallel flanges are used for main members tl 
effecting a saving in details and in cost of conn 
material. 

7 Returning to the job we find that an improved ty 
trussed joists and studs has been used for floor and 
tion construction resulting in an unusual saving in 
and a remarkable adaptability to location of pipe flues 
duits and so forth. This space is also available foi 
and weather proofing materials. Provision has been 
for readily and securely attaching and welding in 
the thousand and one items of miscellaneous steel a! 
construction entering into a building of such a 
metal sash, metal doors and frames, steel stairs, iro1 
heat and vent ducts, access panels and so forth too 1 
ous to mention. 


It is quite evident that a general and thorough 
vision has been carried on over all phases of the 
work so as to completely correlate the efforts of 
partments interested in order to make use of all 
advantages of electric welding so as to attain the 


saving—in weight, in drafting room, templet and 


expense and in field erection labor and to gain the | 
increase in rigidity, adaptability and serviceability. 


Next month—another trip into the land of imagination—in 
“Ideal Details for Electric Welded Steel Construction.” 











W hat 


is the nature of the crystal structure 


of the weld metal? Of the adjacent metal? 
What is the effect of 
Of cold working? 


like these are answered by 


Are stresses present? 


~ : 
annealing? Questions 


X-Ray 


Figure Examples of Three 
Types of X-Ray Diffraction Pat- 
Left: Preferred Orienta- 
n. Center: Strained Condition. 


terns 


Right: Random Orientation. 

M N in the welding industry are much better in 
rmed on the value of X-ray photographs for 
pection of welds than they were a few vears 

g Che fact that X-ray inspection is a requirement 


| 
yvesseis 


struction of welded unfired pressure 
1 and power boilers has established its prac 
and this has been further strengthened by 
arious large fabricating concerns who have 

led modern X-ray this pur] 

e further fact that X-ray inspection is not neces 


for OSE 


equipment 
mited to these large structures is evidenced 
vrowing number of commercial X-ray labora- 
ho are equipped to make inspections for firms 
not have enough of the work to do to justify 
ase of so much equipment. 
bly what is less widely understood is 
ditferent methods of X-ray 


etween Inspec; 


i] 


he first in 





method, many respects similar t 
photography, produces a radiograph, which 
7 
%\ 4 
( \ e e/’e s a 
} is 7 
‘\ 4 
| \Z 





Dots A, B, C, D and E (Left to Right) Indicate Areas 


from Which Specimens Were Taken. 


t 


t a full size graphical representation of the 
the and 
s in the density ot the object radiographed 


lographed, showing size locations of 


indicates the extent of, and the location of 
ts in a weld as gas pockets, slag inclusions, 
so doing 
the 
\Within some limits 


and lack of penetration, and by 
w much the 
educed by such defects. 


effective section of 


CTOSS 


patte 


Cagzo 


rns ve rtesy of Gene Klectric X-R: Con 


o*) 


yt 


Diffraction Patterns 





be 


eretore, can used as a non-de 


structive method of detern ning the approximate ten 


] 


sile strength of the weld when the tensile strength of 


the parent metal and the 


the filler met 


normal tensile streneth of 
after deposit is known. 
When it comes to determining the ductility (mea 


in te 


sured rms of elongation) and corrosion resistance 
of the metal, or the existence of strained areas in the 
metal, the radiograph is of comparatively little as 
sistance. For inspecting these qualities in weld metal, 
or in welded structures, another kind of X-ray pie 
ture, commonly called “diffraction patterns,” 1s used 
lhe teld of usefulness of these patterns is the subject 
of the present discussion hey are valuable because 
there are numerous kinds of welding operations in 


which other qualities besides soundness and high ten 
sile 


strength are necessary. The diffraction patterns 
will not give definite clue to all of the properties 
which may be desired and it can give quantitative 


indications to only a limited extent, but they do give 


information of great practical value concerning those 
qualities of metal which are dependent upon the 
atomic arrangement and the granular structure; and 


the information thus obtained is valuable in predicting 


the serviceability of the structure or weld under work 


ing conditions 


It is a matter then of examining the crystal struc 
ture of welds or of welded articles. Bearing in mind 


is this structure which determines the 


that it 


relative brittleness, 


crystal 


or ductility, or possibly also the 


relative resistance to corrosive action, it becomes a 
question of how this inspection can be made and what 
conditions can be revealed by it which are not re 
vealed by microphotographs. 


diffraction patter 


X-ray 


samples of the 


is are made from very small 


es ee lie 
etal to r ¢ 


examined, whether it 
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B Cc D E 
os Weld Metal at Parent Metal Refined Area Farent I 
Center of the Weld Fusion Line at Fusion Line Adjacent Weld Unaffected 


Figure 3 
Bare 
Rod 
Weld 


Figure 4 
Coated Rod 
Weld 


Figure 5 
Coated Rod 
Weld 
Worked 


Figure 6 
Coated Rod 
eld 
Annealed 


Figure 7 
Coated Rod 
Weld 
Annealed 
and Worked 





In Figure 3, the Strained Condition in the Weld Metal is Indicated by the Striations. The Pattern from the Unaffe 
Metal at E Shows That Some Strains Were Present in the Material, Patterns C and D Indicating How These St 
Relieved by the Heat of the Weld. Figure 4 Shows That the Use cf Coating Has Diminished the Strains in the W 
and Results in a Fairly Even Distribution of Strain, the Principal Change Being in the Grain Size. The Effect of M 
Treatment is Brought out in Figure 5, C, D and E Showing Clearly the Preferred Orientation Produced by Work 
the Weld, Figure 4, Was Annealed, the Result is a Random Orientation Throughout Shown in Figure 6. Figure 7 § 
Effect of Working After Annealing. The Change from Random to Preferred Orientation is Obvious. (Note: Much oft 
of These Patterns is Lost in Halftone Reproduction. Figure 3-C Has Fine Striations in the Original, and Figure 
Original Shows Preferred Orientation at the Fusion Line in the Weld.) 


parent metal or weld metal. A common method of — too lengthy and technical discussion for thi 
producing a pattern is to localize a narrow beam of — of this article. It is sufficient to note that it 
\-rays through a tube, allowing the X-rays to pass — that the atoms in individual crystals hav 
through pin holes, then through a small, thin sample of arrangement which is determined by the 
f the metal to be investigated. \ special X ray film tion of the material. When the beat 


is held behind the sample and after exposure is found passed through the specimen, each aton 


to contain a dark spot in the center, while around this = secondary source of radiation and send 


central dark spot are seen striations, rays or masses rays in all directions. Due to the regularit 
of small dark spots atomic arrangement there is a regularity 
lust what these various patterns actually represent, ference of the rays so that the beam of prim 


ind why their appearance depends upon the condition tion has its intensity increased in som 


f the metal, are questions which would require a much decreased in other portions, finally resulting 








the film which is composed of light and dark 


varving density. It has been determined also 


e type of pattern produced depends upon the 
ri tion, or positioning, of the crystal grains with 


| \ rays 


ce to the direction of the beam ot 


Since cold-working of metal disturbs the normal 
stal arrangement it is Obviously necessary to use 
reat care in the preparation of the specimens to be 
ned. It is customary to use a very thin disc, 
after fling down to a thickness of few thou 

s of an inch, 1s etched so that all of the dis 

ces caused by the preliminary filing 1s elim 


e method of obtaining the will varv ac 
rding to the job 


ticed that the procedure does not involve a 


sample 
If it is a welding job, it will be 
Com 
lete exploration of the entire weld as in the case of 
radiograph, 
Suppose, for example, it is desired to determine the 
and the material ad 
tank. 
By fixing a test plate, projecting from the end of the 


fect of annealing on the weld 
ent the weld, in the longitudinal seam of a 


in the manner recommended for obtaining lon 


tudinal test plates under the new rules for the weld 
construction of power boilers and unfired pressure 
one can cut off a 


essels of the first class, portion of 


is test 


t sample immediately after welding and make up 
mens to produce diffraction 


spec showing 
metal at the 
he fusion zone, the metal immediately adjacent to the 
and the the 


nfluence of the heat of welding. tank 


patterns 
e structure of the weld metal, the bond. 


weld parent metal in the zone beyond 
Then the entire 
remainder of the test piece can be annealed and 


i similar series of examinations made of the test sam 


le, after annealing, to observe the effect of annealing 

Investigations may also be made by this method for 
the 
chill bars, the use of different coatings on elec 


etermining the effect of variations of heat used, 


isc | 


rodes in the case of metallic arc welding and other 


lations of technique. The patterns themselves may 
e used to show the location of strained areas, brittle 
onditions, and types of crystalline structures which 
e an effect on the corrosion resisting properties of 
he 1 etal. 
general, dit 


there are three important types of 


ion patterns which are of interest in connection 
shah vith investigations of welds and welded structures 


1. Patterns showing preferred orientation, indicat 
g directional properties which will persist until the 
is heated sufficiently to normalize it. 


-. Patterns showing a strained condition due to 
nding of the crystals. Such 


cast metal and may be considered 


a condition is char- 


Stic of] 


as due 
amount of heat used, which naturally would 


ected by the various rates of cooling 


Patterns showing random orientation of 
is, indicating a state of equilibrium and 


a more plastic or ductile material 


inarily the patterns produced in investigations 
ls and 


1 


he second 


welded structures will be found to fall 


and third classifications, showing, 
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respectively, strained conditions and the equilibriun 
condition n the case welds which have been 
worked, patterns show preterred orientation because 

the directional properties imparted by the working 
For the purpose ot illustrating typical appheations 


of the use of diffraction patterns. 
terns are shown in Figs. 3 to 7. 


two groups of pat 


leach of these figures 


comprise a series of 4 patterns made from specimens 
taken in the regions marked A, B, C, D and E in Fig. 
2. ‘This provides a study of the material in the centet 
of the weld, in the weld metal next to the fusion line, 


In the parent metal next to the fusion line, in the re 
the 


the 


and in 
atftected by 


hned area idijacent to the weld, parent 


metal which has not beet welding 


Operation 


Phe first group is Fig. 8 and 4.) Fig. 8 1s a study 
of an are weld made with bare wire. A comparison 
of the patterns in Fig. 3 with those shown in Fig. 1 


structure at A and Bb, the 
condition at C. the the 


indicates the typical cast 
strained 
heat at D, and 


the mort 


refining influence ot 


the orientation at I, indicat 
the parent 
estigation of a weld made in the 


but 


random 


plastic condition of metal 


Ing 
ig $f shows the 1n\ 
with a coated electrode. 


ame material as Fig. 3, 


1 


There is obviously 
the patter 


much less indication of strain and 


throughout the series are quite similat 


with the exception that patterns A and B in Fig. 4, 
In comparison with C, D and E, indicate a somewhat 
large Vrain size in the weld 

It should be noted that it may have required a num- 
ber of trials of ditferent coatings and different pro 
cedures to progress from the result shown in Fig. 3 


to the result shown in Fig. 4, 


change from any bare rod to 


so it should not be taken 
tor granted that the an 
the 


lLlowever, it can 


coated rod will produce such a marked change in 


characteristics of the weld metal. 


be assumed, at least theoretically, that a manufac 


turer is endeavoring to reduce costs by eliminating 
the need for 
that by 


niques with 


nnealing his product after welding, and 


Ig various materials and various tech 


ditfraction ms can arrive at a solution 


patte 
of his problem and Many mstances dispense with the 


annealing operation 


lhe second group is included in Figs. 5, 6 and 7 (Fig. 


fis an investigation in the “as welded” condition). Fig. 5 


is the same weld worked lig, 6 1s the same weld an 


nealed, after welding, but not worked and Fig. 7 is the 
weld annealed and worked. This gives us a picture of the 
effects of working and annealing independently of each 
other, and tl 


The 


close control over the 


i¢ effect ot annealing tollowed by working. 


whole group taken together show the possibility of 
properties of the finished 


product and the consequent reduction of costly failures to 


phy s1¢ al 


a minimut obtained by scientific investigation. 


> 


Northwest Welding Congress Set for April 28-30 


\nnouncement has bee 


\\ ( Iding Congress 


North 
April 28, 29 


received of the Pacific 


vhich will be held 


west 


and 30, in the Public \uditorium, Portland, Oregon. The 
morning of the first dav will be given over to registra 
tion and demonstrations the exhibition hall, and the 








Pas i 


Hi WW 


congress will be ofticiall (;eorge ( 


opened by Mr. 


Dierking, president, in the afternoon. the 


president's address will come the Address of Welcome by 


Following 


Mayor Baker, of Vortland, Oregon, and response by 
Mayor Tennant, of Tacoma, Wash. There will be an 
address by Dean Hl. K. Rogers, of Oregon State Col 


The 


vill be devoted to special demonstrations. 


Corvallis, 


fou Oregon balance of the afternoon 
The morning 
program on April 29th will be largely devoted to demon 
strations, and in the afternoon there will be a paper on 
Modern Applications of Are Welding,” by A. M. Candy, 
Westinghouse [Electric & Mfg. Co. \nother paper en 
titled “The Old Blacksmith,” will be read by Mr. 
|. Granna, of the Municipal Shops, Portland, the evening 
to be 


lime 


divided between demonstrations and reading and 
discussion of the paper entitled “Changes in the Welding 
lneclustry Card, 


The arrangements of the 


During the Past Two Years,” by HH. S. 


WerELDING EF 


Saturday program are mostly for demonstrations and ex 


ot Lan NGINEER. 


hibits imeluding demonstrations of 


pract ical w elding 


methods by Hl. G. Isings, of the Woodbury Company, of 
Portland, and a special demonstration of hard surfacing 
RK. S. Beeler, 


methods by of the Haseltine Company, of 


Portland 
The manager of the Mr. A 

The | consists of W. P. 
chairman, Air Reduction Sales Company, Portland, Ore. ; 
IV. Ronng, 
Ore.; E. B. Thompson, Clyde Equipment Co., Portland, 
and LL. ¢ 
Portland, Ore 


Whisnant. 


Kellogg, 


cOongeTess is 


Kecutive Committee 
Beall Pipe & Tank Corporation, Portland, 
Phomas, of the LL. 


Ore., C,. Thomas Company, 
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Oil and Water Will 
Not Mix 


Paul B. Covey* 


I. have often heard it said, and with a degree of truth, 
that Yet 
dering if we have thought that this is often true figura- 


“oil and water will not mix”. I am won 


tively | 


as well as factually, and that possibly there might 
be contained in this statement a thought as to why certain 
steel fabricating plants have tried welding in their shops 


and have not found it to be economical. 
These shops have developed crews especially trained 


in the various details of bolted and riveted fabrication. 


Phere is the corps of draftsmen who prepare the intricate 
details for connections—there are the templet makers 
who interpret these drawings and work up the layouts— 
the drills, 


assembles and rivets the various steel members 


there 1s shop crew which cuts, punches, 


there is 
the inspector who ts responsible for the correctness of all 
work leaving the plant and last, but by no means least, 


there is the supervising head of all these operations. [ach 


Mancheate r, N. H. 


*Consulting Engineer, 


ELDING 
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of these is trained particularly for the duties hx 
continuously called upon to perform, 

No wonder there is difficulty when a new met 
introduced—-particularly one which is so different 
way. No wonder that all the way down the lin 
one takes an undue amount of time preparing at 


cating welded construction—why they don't eve: 


how to get started. 


l'ruly such a concern finds, to their great sort 


‘oil and water will not mix,” at least not readily 


How much better it would be if those respons 
the introduction of electric welding into a steel tf 
ing plant, for the first time, would appreciate thi 
before it 1s too late and would provide against a1 
trouble if the size of the plant permits, or if not, at 
realize that such a new program will take time 
tience to become economical. 

The ideal arrangement, of course, is to retain th 
ices of a properly qualified welding engineer wl 
make a thorough study of the existing conditions 
necessary recommendations for changes in routin« 
and qualify efficient welders, create a separate 
personnel, develop a proper welding procedure ai 
and put into operation an adequate system of ins 
and approval of finished welds. This engineer's s« 


should be engaged until such time as the new dep 


is sufficiently trained to carry on the work econ T 
and with security. 
Where the size of the concern will not peri 


introduction of such a new welding department 


should be taken for properly instructing and t1 
those in control of the operation so that they will 
tamiliar with all the advantages inherent in welding 
will know just how to make the most of these advant 
hey can, then, create their own welding persom 
ake separate charge of all such operations 

Many concerns have thought they could save ex] 
by experimenting along these lines themselves inst: 
spending good money hiring outside talent. This ma 
been true—and was true in most cases a few yeat 

but this new art has advanced so rapidly, partici 
during the last two years, that at the present time s 
certainly not the case. There are a good many well-qua 
fied welding engineers, whose services can be retail! 
nominal fees, who can, in a very few weeks. give 
cern as much information and workable data as the 
pany could accumulate, on its 


own initiative, in 


months. 
In either case, however, a concern should appt 


the truth of “oil and 


the statement that water w 
mix” and not try to make those who are “riveted-mi 
control and perform welding operations. The two 
tions are materially different and, to be handled ec 
cally, each operation should be carried on by a « 
workers particularly trained and experienced in tl 
line of work. If this is done, welding will be foun 
a very useful and economical tool in the fabricat 
structural steel—if not, it will unquestionably prov: 
ersome and expensive. 





Pulleys Th 


{Say 





Split Steel Pulleys from Three 
Inches Up to Seventy-Two Inches 
in Diameter. Under Every Separat- 
ing Load They Stay Put and Can 


Be Depended on for Every Service 


“Wheel” has been used from time immemorial 
moving loads and transmitting power. l’robably 
nated by some primitive man cutting a section from 
trunk. In more modern times the “Wheel” has 


mMportance, 


narration of the development of the “Wheel” o1 


to be termed a “Pulley” when used in transmitting 


rom prehistoric times to the present would 


of the mechanical and cultural progress of the 
race. 
the three primary “Mechanical Powers”, namely 
ver, the pulley and the inclined plane, we note that 


the “Wheel” or “Pulley” ranks second 


to the lever. 


ancient times the “Wheel” was known as an instru 


1 high 


eM 
The 


radiating spokes and perfect circle rim reminds us 


of torture, but at present it has assume: 


tie significance in civic and ethical ideals 


esirable social and moral attributes. 


twenty-five years the Barry Pulley Company, 
ave been leaders in manufacturing equipment for 
earl button industry. This line includes tumbling 


1 
( 
1 
i 
! 


s used for tumbling and polishing pearl buttons 


] 


lerable difficulty was encountered in obtaining a 
that would stand up under the incessant shock 
eversal of strain loads on tumblers. So much so, 


Ir. Nicholas Barry, a veritable genius in the devel- 
of pearl button machinery, determined to design 
ey that would withstand the varying conditions en 
red. In 1915 they brought out the “Barry” tubu 
el, welded, split pulley. 
distribution of the Barry steel split pulley to the 
ithor calls attention to an interesting article descriptive of th same 
of spot welding, which appears in the April issue of “Machinery.” 
h Engineer, The Federal Machine and Welder Co., Warren, Ohio 





at Stay Put 





By M. L. Eckman; 


Rapid production of many sizes of pulleys, both 
light in weight and of ample strength is made 
possible by careful attention to design, the pro- 
duction sequence and metal shaping practice in 
conjunction with up-to-date resistance welding 


methods. 


rth Waals Inade possible through thr 
R. & J. Dick Co., 
lata Belting who now own and 


tour corners Ot the @a 


selling orgamization 01 Ine.—manu 
facturers of “Dick's” | 


the 


subsidiary company 


Barry Pulley Co. at Museatine, lowa, as a 


operate 


Careful m of this pulley shows that it 1s de 


Inspect 


signed scientifically light in weight and yet amply strong 


where strength 1s required This is made possible by 


electric resistance welding 


ve been imaugurated since the 


Many improvements 


first product in 1915, but the three original outstanding 
features remain intact, namely: 

| Hexagonal Hub Principle 

2. Tubular construction design 

3 \ssembly by Resistance Welding 

Mr. W. M. Barclav, Vice President of the R. & J 


Dick Co. states the use of special designed “Federal” 


\utomatic Spot Welders has insured a sturdy, reliabl 


product at low cost, one that stays put and does not 
loosen up or come apart through use. 

A production of 400 complete pulleys per day 1s pos 
sible. Some 300 different pulleys are manufactured, var) 
ing in diameter, face and bore, from 3 inches to 72 inches 








9 





Figure 2. Forming Press Shapes Cut Blanks Quickly. Figure 
3. Hubs for the Pulleys Are Drawn and Formed in Powerful 
Hydraulic Presses. Figure 4. Welding the Spoke to the Hub 
Hubs, Half-Spokes and Quarter-Spokes Are Assembled on a 
Jig Figure 5. Rolling the Edges of the Rims in Large 
Hydraulic Presses. Figure 6. Two Half-Pulleys Are Assem- 


diameter, in straight and crown face, and in width from 


yinches up. (Figure 1). 


igure 21s a view down the production line, showing 
the heavy duty presses used in punching the blanks and 
forming some of the parts that go into the construction of 
the all welded pulley. The plant is planned and laid out 
for progressive production methods, stock moving logical 
ly from one operation to the next with a minimum of 
Steel standard 


according to requirements, and careful planning and lay 


handling. is bought in rolls or sheets, 


out keeps waste to a minimum. 


The press that forms the half-spoke 1s shown in Figure 
3, the operator holding a blank and a finished half-spoke. 
()n the base of the press will be noticed half-spokes for 
a smaller diameter pulley which are formed on the same 
die. Figure 4 is the powerful hydraulic press used to 
draw and form the hexagonal hub. 


Figure 5 shows the quarter-spider assembly being 





bled on a Solid Bushing and Welded Together at Hubs 
Along Edges of Spokes. Figure 7. Welding the U-sha 
Rim Fillet to the Spokes. Figure 8. Welding Pulley R 
to the Spider. Figure 9. Line of Heavy Power Pre 
Used in Punching Blanks and Forming Parts 


welded in an aluminum fixture counterbalanced 
in such a manner as to facilitate easy handling wl 
ing, unloading or welding. At the right on the 
notice an assembly from this fixture, two of wl 


welded at once. Forty welds per pulley 


Four quarter-spiaers are assembled on a count I 
anced fixture to solid locating bushings, and spot 
along the hubs and along the edges of spokes 
). Forty-two welds per pulley 


‘igure 7 is a view of the welding of “U” shape 
to the spokes, concentrically, on locating fixture 


point there are 20 series welds, making a total ot 





gle welds. 

\n unusual feature of this operation is that a 
weld is being made by means of the copper spaci 
fillet 
weld is made through one-quarter spoke and fillet 


seen in the between the welder points, so 


current then travels through the copper block a1 








~ ( ~ ( ‘) ( ( T Pposit 
le TV. utomatic sp ( er whi eXeS 
| t] ] t ' 
WicaliV Welds 1i¢ ¢ r ! ) S S 
uslv, is shown in Figure & This mak e is 
( ir ditterent size pullevs 
nal operation betore mspection 1s the o 
the powertul hvdraulic press shown ig 
In a 56-inch diameter by 6-inch face pul 
are 35060 tormed steel] parts electricaliv wel .) 
» make a homogeneous unit Phe actual time of 
nd welding does not exceed 15 minutes per 
on: Inspection is quite rigid and includes 
- 1] . ] = (5 . ‘ ‘ bs 
e each pulley individually on a master shaft and 
e tor ahenment concentricitvy, balance and 
\tter passing inspection, they are painted and 
uvl the di Ing oven and ready tor eC stoch 
k room 1s t model of svstet and neathes 
1 Ie shipped Mmunediately o1 receipt raer to 
nation by Package, carload 
) shines Li ¢ stocked s irate LC he 
] o 
each 1s nterchang ible in ai Barry pu 11) 1ts 
Ne Ee ae —s | w ae 
( wWonal Outside diameter OF the pHushMil WhiIcl 
the pulley hub togetl er with the slot et] 
1e inside diameter make a bushing that ¢ s the 
; ] ams | | 
iformly all the wav around, a big improvement 


ner types 
‘ 1 1 } . | 1 1 ] 
use of this hexagonal compressible bushing elinn 


e necessity for kevseating, although kevyseate 


scan be supplied. Bushings can also be supplied 


ave the key welded to form an integral unit: by 


hod the use of set screws is eliminated 


s of the highest and threaded to 


quality steel 


Standard are used throughout. This practice 
pted after considerable research which proved 
vely their superiority over the regular standard 

or aid 
ccount of the far flung distributing facilities of 


Dick Company, these pulleys may be called 
in the rubber plantations near the 


\laska o1 


fifteen vears of service under all kinds of con 


& | 
serve equator 


he put to work in the mines of Siberia, 


and climates, are doing their share of the world’s 


with credit 


[raining Welders 
in England 


thirty students from the 
nter, Aldershot, England, 


\rmy Vocational Train 


visited the Ferry Lane 


{ Murex Welding Processes Limited to witness 


Are \\ elding 


lditional to the demonstrations which were 


strations in [Electric 
given 
ection with the various processes ot welding, the 


ts attended lectures on [elementary Metallurgy, and 


the fabrication of all welded steel structural 
gs. The Army Vocational Training Center, Al 


is engaged in very important National 





W ¢ rk, 


oe N.C, ¢ bout to leave the 

\rmy to return t vil life so that they will have a good 
nowledee ( calling 

\ course in Welding at the Center was introduced in 

127 whet ( consisted of one [Electric 


\cetvlene \\ elding Set 


successful, con 


Hut sine e cf . . Ver SO very 

tinuous progress, and development has taken place, and 
the numbers ( ed sixty students, and thre: 
nstructors hi eas her of students has neces 
sitated an increa of equipment, and Murex Welding 
’rocesses Ltd ave recent completed a contract to 
nstall a transformer set for six welders, which when com 
ete wall t] it electric Welding I:quipment 


up one 1D. | S \. C. Eleetric Are Welding Plants 

The question of securing employment for each student 
receives special attentior the center employment Bu 
reau. and efforts are continued until the students gets 


employment [exchange 
for emplovment of Regular 
\iter 


touch through the “Od 


\irmen also assist. leavin 
the center the student keeps in 
issistance and advice 1s give 
moving on to new worl 


on the Ist. April, 1927 


from time to time to any student 


rmation of the Cnte 


208 men have completed course in welding and 162 
have obtained work in the welding track 


a 
Over Half of Buffalo Show Space 
Already Reserved 


\nnouncement received from the American Soctet, 


for Steel Treating states that space assignments cove! 


exhibit locations at the 


\etal exposition to be 


- > 1] ‘7 
53 per cent of all avai alle 
N tional 


held in Buffalo during the 


fourteenth Annual 
\W ek oft ( lctober 3rd. 

the tech 
\letal Congress 1s also 


Keeping pace with the exposition plans, 
nical program of the National 
nearing completion. Vlans this vear call for nine tech 


nical sessio1 with about three papers to be presented 
at each session in order to allow more time for written 
and oral discussio1 

Metal Con 
indi 


Wire 


1932 National 


firms 


\n important part in the 
and 


The 


gress [Exposition will be played by 


viduals connected wit] vire manutacture. 


\ssociation will hav series of meetings as part of 
the Congress, while number of manutacturers ot 


wire and wire drawing equipment have reserved space 


Technical sessions will also be held 


In the I: Xposition 


by the American \Velding Society and the other en 
gineering organizations who have participated in 


previous vears in this | ly nati nal event. 
This will be the 


forth at 


time that the welding fra 


ternityv has held Buffalo for its annual meet 


ings and display of welding equipment and welding 
materials. The city has splendid facilities for enter 
tainment of visitors and it is centrally located in a 
district which includes many ‘of the largest metal 


working industries of the country. There is an a 


tive, progressive group in the local section of the 


\merican \Velding Society which can be counted upon 


to make adequate preparations for a successful show 


is concerned. 














Sheet Welding In Production 


By Earl Kelsey 


sheet metal utensils that are designed to contain 


liquids, tightness and smoothness are necessary quali 
ties, especially in hospital and kitchen ware. Oxy-acety 
lene welding was early found to be the only satisfactory 


method for producing joints in sheet metal utensils that 
were to have these properties, particularly when they were 
| tly covered with porcelain enamel \ less 
substantial joint than a gas weld eventually would mean 


to be subsequen 


the breaking or chipping away of the enamel and exposuri 


of the raw steel underneath. The resulting corrosion ot 


this « ‘| osed metal would then produce an unsanitary con 
dition Hlere aval welding made possible a vastly 1) 
proved produ 


t, and greatly simplitted production. 


Design of Welded Joints 


lt is a matter of that when the 


IMiportant advantages are secured in 


experience welding 
process Is employe dl, 


simplifying such features of the work as the design, lay 


out, trimming of the metal, and matching the adjoining 
members as well as the actual joining of the edges. — In 
the manufacture of utensils, the butt type joint or a vari 


ation thereot is used almost exclusively, since one of th: 
principal reasons for using welding is to eliminate the lap 


joint. .\ modification of the butt joint particularly useful 


and to be preferred on sheet thinner than 20-gauge 1s the 


flanged joint \s the name implies, the edges are flanged 


ind the upstanding, quite narrow faces of the flanges are 
brought into contact 


s 


Welding is then carried on by fu 


ing down and together the projecting flanged edges ; weld 


rod 1s seldom used. Inside or outside corner welds 


Ing 


must sometimes be made. For inside corner welds, essen 


tially a butt weld, an even fillet can be readily produced 
and very little finishing is ever necessary to provide a 
smooth appearance. 

\s mentioned before, the butt joint is particularly ad 


vantageous when the finished article is to be enameled. 


Phe 


the sheet 


weld metal will “take” the enamel just as well 


as 
There is no cracking at the joints, due to the 
to 
and evenly, eliminating the 


expansion or contraction. Enamel will adhere OX\ 


acetvlene welds smoothly 


“Shivering” that is often seen in other types of seams 
which are less rigid joints made by certain other proc 
esses. Since the joints are the most eritical part of enam 
eled the 


portance of this point can be readily appreciated. 


utensils from standpoint of sanitation, the im 


The quality of the sheet used has considerable bearing 
the 


success of the weld. 


upon 


success of the enameling as well as upon the 

Sheet must be of a quality suitable 
for both enameling and also for welding. It is advisable 
to include the factor of weldability in the specifications 
that to used in the of 
welded product \s a check, it desirable 


for sheet is he fabrication any 


is sometimes 
to give each new batch of sheet that comes into the plant 
a weld test before fabrication 1s commenced. 


Importance of Properly Designed Jigs 


\lany welding operations in production are facilitated 


yer 
i 


by work-holdu 
nted at Purdue 
December 11, 1931 

and Enameling Co., 


*From paper University 
Lafayette, Indiana, 


Columbian Stamping 


a Welding 


presse 


Terre Haute, Ind 


devices and special tools called jigs or 


Conterence, 


42 


All the sound advantages of oxy-acetylene weld. 
ing can be obtained easily if the fundamental 


requirements are closely adhered to. lhe 


author points out how procedure control jis 


applied in sheet metal production. 


fixtures. Some operations which might not 
possible are rapidly and efficiently accomplished 
use of carefully designed auxiliary appliances 
derived from an operation are often great] 


by the savings in labor, time and handling 


possible. 
J 


puryp mses: 


gs are utilized in production welding 


convenience, economy, qualit 
hese factors overlap to a great extent, and b 
properly designed and constructed jigs, all these 
tages will be obtained—notably in the producti 


numbers of similar parts. 

Possibly all of the advantages of tl 
ing operations can be summed up in 
ardization.” This standardization of practice, 
of the effective employment of jigs, results 
convenience in handling production welding, 
greater uniformity and accuracy in the finish 
(aiving the operator facilities for handling his 


easily and conveniently as possible has 


greater results than simply increasing the spec 


operation and reducing its cost. Improvement 
reflected in the quality of the work, in the 


worker, and in economy of welding supplies an 


mot 


It should be readily evident that the uss 
cut down costs, especially when the welding is ben 
on a production basis. Jigs can usually be loa 
unloaded by helpers, or two welders can work 
at welding and helping, keeping the 
stant and efficient use. 


equipment 


Fitting and complicated setting-up are aut 
eliminated when j The t 
for this work is saved and often it 


used. 


Oo 
1gs 


are 11hie 
necessary 
use less skilled labor or apprentice welders for the 
and tacking operations. 

\nother purpose of jigs and fixtures is to 
direct the expansion and contraction that 
be expected and allowed for in welding light gaugt 
Two primary principles are involved, namely: rest 
the movement of the parts during welding 
sion and contraction will be confined to 


an evel 


zone near the weld and second, conducting the heat 


the thin metal into the relatively bulky sections of 


Proper attention to the second factor will eliminat 
amount of the expansion and contraction that wou 











n 





kness of the sheet which is 25 


eC place Many types of jigs are emploved for 
ose. They may simply be heavy bar iron or old 


ec] parallel to the seam which, by their weight, 


1 or restrict the movement of the sheet due to 


of welding Such a simple arrangement often 


ped in production work to an elaborate set 


clamping mechanism such as commonly use 
(ther 
welding together pressed 
that the heat 


arrow area near the seam and at the 


ng barrels and tanks. jigs, especially de 


sheet metal parts, 


so constructed will be contined to 


same tine 


gauge or mold so that there will 


of 


latically as a 


ficulty because Incorrect positioning of 


his assures finished products that are uni 


an especially important feature when parts are 


e assembled into a larger unit. 


Typical Example of Use of Jigs 


velding of a special type of hospital receptacle in 


eveloped jigs will serve to illustrate the applica 
these principles. The utensil is made of two cir 
eces of formed sheet metal, the upper and lower 


tions of which are formed with edges. slighth 


he width of the flange is approximately twice 


gauge black iron. 


rst step in fabricating the receptacle is tack-weld 


two half sections. The two operators work to 
a swinging jig, equipped with two holders. The 
ower-driven and revolves the holders through a 
te circle, exposing the flanged edges at the angle 
nvenient for the welding operator. Speed = of 


ng them tightly in place in one « 


is controlled by a pedal lever. The two sections 


ed-welded at 12 points, the flame being applied 


slots provided in the holdet The two operators 


as welder and helper at occasional intervals. 


Iper assembles the two sections of a receptacle, 


1 


f the holders while 


ling operator tack welds the piece in the other 
1¢ helper then swings the jig so as to bring the 
ot 
er. The tacking operation is then repeated with 


unloads 


ist clamped in the holder into position in front 


time or motion. Meanwhile the helper 


ads the jig. Two operators can turn out a su 


quantity of work in an hour 


welding is performed in a jig of another design, 


iso is power driven at a speed controlled by the 
\ very small amount of welding rod 1s used in 
the seam. The jig revolves the line of weld 
the welding torch, so the operator can do prac 


Wi irk 


two operators 


the welding without change in position. 
ther and alternating at intervals, 
this operation, one welding while the other loads 


ads. 


pieces as the Operators doing the tack welding, 


They are able to turn out almost one-third 


ectly coordinated in this operation 


Welding Technique 
are three major factors to be provided tor in 


yomts. 


complete fusion to the 


ng satisfactory welded First, distortion 


avoided ; second, inside 
be 
must 


cular joint. 


int secured: and third, the surface con 


must 


the weld conform to what is desired for 


If the weld is to be ground flush 
sheet, reinforcement should be as little as pos 
\hen inside corner welds are to be produced, con 
j should that 


ts of good appearance be made so 
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very little grinding will required in the preparation ot 
the utensil for enamelin 


~ 


expansion and contraction caused by the welding heat 


ire taken caré chiefly the design of the article, by 
the use of correctly designed jigs and by the manner in 
which the tacking 1s done However the proper perform 
ance of the welding operation will have its effect on 
eliminating unnecessary distortion. The amount ot heat 


to be absorbed by the sheet metal or the jig should be 
kept to a minimum consistent with a reasonable rate o1 


the 


v increase the welding speed but will also minimize 


welding. Sometimes use of a larger welding tip will 


not on 


the absorption of heat; brief experimentation will genet 
] 
i 


illy VIVE il hicatiol s to the proper rate tor. best 
results 

It is important that fusion be made to the inside ot 
the joint when the weld is to be finished by grinding to 
the surface level of the sheet To secure this, there are 
several variations of the general welding technique that 
can be used with equally good results, but even if super 
visors are able to observe the welding of the ditferent 
operators from time to time, occastonal jomnts should he 


checked > See 11 the desired 1 netration has been secured 
\ good non-destructive test for the welding supervisor ts 
one in which he heats up the 
weld to a bright red I | 


has been made, an even heat color will be produced on the 


seam along one side of the 
sound, fully penetrated weld 


other side of the weld, but if the weld is imperfect, heat 
transter through the joint will be uneven and will be 
indicated by varving intensities of color. The welding 


supervisor can also melt out and reweld any section otf a 


joint he desires as another way of checking weld quality 


and penetration If these tests are apt to affect the fin 
ished appearance of the means ot chee king 


article, other 


the welders should be emploved. 


welding 


~ 


lorehand technique is customarily used tor 


sheet metal welding since the finished appearance of welds 


is better when this method is used. For certain types ot 


welds, however, particularly on heavier sheet, backhand 


welding may be found preferable. Since the size of weld 


rod and 


ing tip depends on the technique used, skill ot 
the welder, type of joint, character of the welding jig 
and methods of tacking, definite rules cannot be set and 
sizes must usually be determined by experience blow 


ever, 1/16 in. rod is generally used in welding sheet up 
to 1/16 in. in thickness and 5/352 in. rod for metal up to 
@ in. in thickness 

Short welds in light sheet can often be satisfactorily 
finished by filing. Grinding should be used for the longer 


be 
wheels will often speed up the 
Where 
he 


will 


welds because a greater production can secured 


Specially shaped grindet 
ter and smoother tinish 
done, little effort 


weld into such condition that 1t 


a nea 


work and pre duce 


the welding has been carefully will 


necessary to put the 


after the welded article has been enameled 


not show 


When products are to be enameled, testing 1s best done 


after the 


lar 


Cylinders, tanks and simi 


grinding operation 
tested by closing all openings and sub 
It 
an be employed to good advan 


| fil] 


vesseis aft 


jecting the vessel to air or water pressure, air pres 


sure is used, water 


SOaDY\ 


tage in locating leaks. (pen vessels can be tested by 


ing them with water and inspecting the outer surfaces ot 
the weld for wet spots Kerosene is often used in place 


of water as this liquid will seep through more quickly 1 


a pin hole ot small fissure happens to be present 
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Methods of 
Controlling 


NM eaetidety Ko method of controlling are magnetism, 
which s lore 


Is. probably venerally used than any 


her, is welding six to nine or ten inches of seam and 
hen stepping back approximately the same distance and 
welding towards this tirst section of welding. This is 


only called “back-stepping” and is simply working 
th the are magnetism; in other words, traveling in the 


hrection that the are tends t 


ogo. Itas probably the most 
enerally used method of controlling are magnetism 
ure Ii.) 
Tacking 
In special cases tacking is an ettective control. The 
average nustake of the welder when he attempts to use 


tacking to overcome are magnetism is that he does not 
place the tacks close enough together and, as a rule, makes 
them heavier than necessary. The tacks should be approx 
mately two mehes apart on the average job, and very 
heht. (bigure 18 Phey can be made by using a heavier 
current than would be used tor welding the same article. 


ly making one tack, raising the are a little bit long 


quick 
and walking it to the position of the second tack, and so 
on to the third, fourth, and continuing down the seam 
Summing up the control of are magnetism or are blow 
for hand welding, the recommendations would seem to be 
about as follows. First, weld in the regular manner 1f 
the are magnetism is not too bothersome. Second, tilting 
the electrode Vhird, placing the ground at the best poss! 
ble point, especially when the ground 1s placed more ot 
less remote from the welding. Fourth, attach the ground 
cable to a weight made of a plate of tron with a handle 
for conveniently handling it, and having on its end a 
single contact so that connection to the actual plate or 
erounding to the actual article being welded may be made, 
and using this as a means of grounding very close to the 
are and controlling its blow on flat surfaces. Fifth, the 
use of a narrow. strip of metal 3g°x1¥2"xs” attached 
tu the ground cable and held in the left hand. It is bet 


Above: Figures 17, 18, 19 and 20. Below: Figures 


rc Blow By R. W. Holt 


In concluding his discussion on methods of con 
trolling arc blow, the author points out furthe: 
practical ideas in correcting this annoying con 


dition in arc welding. 


ter if this narrow strip of metal has an insulate 
This ts especially useful on vertical surfaces. lh 
to being held in the left hand, it can also be ta 
readily with the are at various points on vertical 
Sixth, and last, small tacks spaced about at 
apart. This last, however, should be avoided 
possible because it is extra work. Note that 
of controlling are magnetism in hand welding 
in such a manner or order that the most convenie! 
or easiest ways, of controlling are magnetis! 
first The succeeding ways should be used w! 
ficulty becomes worse on different jobs. 


Arc Blow in Automatic Welding 

Some particularly bad magnetism 1s genet 
tered when trying to run two ares very clos 

especially if the ares are within two, three o1 

of each other. There are two things causing 
tism. First, the natural inherent magnetism o1 
being welded in attracting the are in a certat 
Second, the attraction or repulsion of the ares 
other. Our discussion in hand welding has pt 
covered the natural magnetism of the pieces bet 


and practically everything discussed holds good 
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ey, The control principles hold good whereve blows towards the e4 rent are and half the time 
» use them iway, and two .\.C. ares side by side would obey the sam 
: d the attraction or repulsion o e ares ‘laws of. the rect cut r* In other words, they 
er, let us think back to the picture of tw would blow tow wa rom each other, depending 
‘tors carrvinge a current, and compa this on whether the signs were plus or minus at the same 
two ares running side by side | oils nstant or not | ir 
rent are simply two magnets and they will ; i 
ttraction or repulsion for each oth whet Two Arcs of Like Poiarity 
se together, depending on the direction « a here is s enomena that goes on when we 
» in ther lwo conductors are sim wo bring two direct current ares close together, of the same 
F coils and they have the same attrac polarity Lhe ow is toward each other, but the are 
r each other only in a weaker deere Lhe flame will not interming| hen the ares are brought 
two conductors, but the are flame dare quite close together. mn meeting, however, the are flames 
‘ to move to a limited extent While this change the ( eC 1 Ve similar to. the change that 
e cause of the movement, we are interested Would take two streams of water were directed 
‘What direction wall the ovement take 7hY towards eacl It | ( words, they seem to collide 
+ will be and tind the easiest way out, in this case, upward. ( big 
ure <0 
Two Direct Current Arcs \ puzzling ¢ tion vw asked here. why will not 
way to do this is simply to set two ar wi the flames wo dittere res intermingle or mix? It 
nd observe their movement, when thi l me are is | er than another when the two are side by 
same and also when the polarity is trere side, and o e same polarity, the longer are will ove 
periment we find that when two ares e ap power the fl es te re, resulting ina blow in 
ree mches Dart al ds the Olarit the one direction v ( ¢ 
nevative, they will ttract each othe 1 11¢ lhe rst t e4 sidere: will be the Cast ot run 
ract each other when t electrodes s hing tw \ S11 sic lt is more or less ipossible 
re 19). When the polarity « the tw le to apply a « wi ercome the magnetism ot 
tferent, however, they repe Cal othe a he two are ( ( n othe r words, the tendency 
1 this we note that two ares of the same » move tow ( heretore, the best) plan 
le bv side. w ten » blow tow each s to separate ( \ applv a separate control 
while if the polarity is ditterent, thev w low to each ar Sey] should be at least eight 
each other. That leaves us the ques inches, and from this point on the discussion will take 
rent to answet up fundamentals t individual ares, it being 
taken for granted t the principles can he applied toa 
Alternating Currents ee : ses 
( wht alternating current arc alongsic 
ect current are. approximate OO amns in the Sliding Ground 
rent and 200 amps in the alternating current ya certain extent, the ground can be used to control 
e blow divided. There is just as mucl mo are blow welding when placed at remot 
e are lame is extended in both directions, away places on the wi | really effective, it would have 
respective ares. The direct current at s als to be brought quite close t he are and shld along behind 
e same way. (Figure 21) the are when wel o ( less uniform pieces. In the 
wing from the side closely, it appears t the case of two arcs wo g ng the same seam, each ar 
current are has actually divided itself into two | would have e its dual ground. sliding along 
going away and one toward the direct current — behind it Due to the fact that the second arc 1s som« 
his is exactly what happens, half the time it what neare1 ( enet enter of the pieces bemg weld 
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Above: Figures 26, 2 





28 and 30 Below: Figures 34 and 35 
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( ect the natural magnetism of the Figure 54, the arc 1s held steadier in place 

leces as much as the first are. For this reason, its ground — tend to jump sideways so much as when 
would be somewhat farther away to the rear, (Figure wise magnetic field is used. The effect 1s mu 
7). This system may be open to the objection that slid as when an attempt is made to pull a weight 
ing contact is made on the hot bead and also there would smooth surface by a string looped around it 
probably be complications at the start of the weld. One “A” and “B” being the arrows showing the te 

| the most effective ways of controlling are magnetisn string and “C”’ the direction of movement. 7] 
in automatic welding, mentioned here more for its scien of the weight 1s to move directly along the 
tific interest than for its practical use, is a carbon brush \rrow “C” and scarcely moved sideways 
carrying at least as much current as the arc approximately move very steady along the line shown by Art 
in inch to three inches or more in front of the arc of the 


ame polarits Varving the distance between the carbon G W Idi d # m j 
rush and the are varies the Intensity of the correction o1 as e Ing an utting 


control apphed to the ar This is one of the most etfe e * = 

tive and quietest means of controlling the are the writer Jf} Transportation 

has seen. but Is open to serious objections from a practical 

standpoint, namely the use of an extra source of current Hk. revolutionary changes that have 
upply, (Figure 28 ) steam railroads during the past decade a 


a loss of passenger and freight revenue, wl 
Magnet Coils and Magnets ; ss 

has increased in the past vear from the gen 
\nother way of controlling the are is to wind a mag situation. has resulted in a severe reducti 
net coll around the electrode and pass more or less of the tenance forces. reduction of workin 
welding current through this coil. Here again, the ar reduction of appropriations for new develop 
will tend to move in such a way so as to provide the great expenditures for maintenance of equipment 
est space Tor the magnetic lines of force resulting Irom is reflected in improved Operatins metho 


the current in the are flame and are proper. This means jy personnel, and economies of — repatt 
moving trom the congested field of magnetism towards tenance. thereby demanding a true regard 
the part that 1s less congested and tn this case it would be — }ilities and value of the oxy-acetylen 
a movement directly away from the coil, and such is pensate for the reduced buying power, in bot! 
found to be the case, (Figure 30). A simple bar magnet and the manufacture of many parts of lov 
he Id vertical to the electrode and brought fairly close to cars heretofore not considered practi 


Cylinders 
Officials are now constantly on the alert 


it can be used to push the are around very nicely \ 
piece of Iron approximately one inch in diameter and ten 


inches long can be u ed for the magnet, wrapping a coil reduce operating costs. The oxy-acetylen 
1 4 - 2 ’ ‘ 
around it and shunting more or less of the welding cu pee: “ we So mesinds 
rent through it, by a resistance shunt, holding the bai iiss gual 95 heaping Ath a ret. _* 
. _ es ; de 5 al cost and labor over previous methods of pet 
on a ree rd “ae pian? ae heey pairs on locomotives. cars, and othe equip 
the electrode and approximately halt an inch to an ncn introduced such operations as the ronze , 
off the surface of the plates being welded. The resistance broken locomotive cylinders with a tremend 
shunt for varving the amount of current that flows the railroad. Broken cvlinders are welde 
through the bar magnet 1s not shown in Figure 31. which the locomotive placed in service without th 
illustrates this principle lwo bar magnet can be used, necessary for removing them on account 
one on each side of the are to throw it forward and back. jy jig pot necessary to preheat to the extent 
S 1 Ss; » th 
depending on whether current is passed through the on necessarv when using castiron 
ar oC 
ahead or behind the arc. Care must be taken, however, Piston Heads 
using two bar magnets to see that they are the same Another major operation which has beet 
| h south or both north poles of the bar magnet ae tate _ | 
polarity, both outh or both north poles o le bar magnet ene ; an ; 
on the railroads is that of building up loco 
Is tl | Wl itching the are ar | his 
towards the plate len switching the are around in th head with manganese bronze \ total f 
1 *« s < vi sc ) P total o 
manner with a bar magnet, it tends also to spread thi 





s were reclaimed by one railroad with this 
are a certain amount, (Figure 32) ‘ 





important feature of this process is the r 





Influence of Cross Magnetic Field on the cylinder bushings resulting from. the 
- face of the head. Service tests have proven 
Still another method of overcoming arc magnetism ot 


. head built up with bronze will outwe 
are blow ts to pass a magnetic field through the are while d | : 
cs + : three of the regular cast iron heads at 
it is at work of unitorm intensity The are will tend to ; ; 
eo . can be done at 50 per cent less cost that 
move across the magnetic lines of force of the magnet 
, , a new head. 
Reversing the lines of force or the current in the magnet 


Frames 
causes a reversal of the arc’s tendency to move \n ordi i ; 
, The welding of broken locomotive 
nary two-pole electric magnet can be used to illustrate : : ore 
ae “iss ga pein acetylene process 1s standard practice 
this principle, (bf igure 33). This cross magnetic field can : 


, railroads. In former years before the 
he caused in other ways than by using a magnet, such as a ' » £ , 
’ : this method of frame welding, it was 

conductor Iving along in back of the sheet, carrying a : ty ; 
: . move the frame from the locomotive 
heavy current. If the pole preces of the magnet are cut ~ ~ 
ay , forge shop for repairs which meant a 

at a slant (Figure 34), 1t will result in the magnetic lines ' a “ay 
, time and was costly Today broken | 
if force taking a curved path and, when the are is urged 


alone in the direction taken or shown by Arrow “B,” *From the 1931 Report of the Oxy-Acetylene ( 


ional Acetylene Association 











welded in place eliminating all time and cost 
When the oxy-acetylene process was first 
on this class of work, it was common practice 
from four to five hours on an average trame 
the larger size frames are being welded in from 
half to two hours. This is the result of im 
thods, such as equipment, procedure, improved 
\ record has been kept by one railroad over a 
several years on frame failures on locomotives 
s the locomotive number, location of the failure 
s a new break or a failure to a weld. The 
if weld failures has been approximately 1 


the larger railroads have with the aid of 
shape-cutting machines and the welding torch 
complete locomotive frames, including front 
ms, cross ties, brake hangers, rear decks, ete 
osts of such welded trames were comparable 
av to former methods of manutacture. How 
such cases the real Savings effected are by the 

imination of maintenance of all connections 


) 


bolts, including bolted brackets, ete 
New Operations 
ew operations have been established both in the 
and car departments. Suthce it to mention 
he major operations in the locomotive depart 
as the welding of worn valve motion parts, 
r rigging, worn driving box equalizers, broken 
driving wheels, broken wheel centers, worn 
rts, feed water heater parts, train control, air 
ts, lubricators, injectors, worn guides, worn 
un and side rods, crossheads, crosshead shoes. 
on locomotives, and superheater units. In the 
ent may be mentioned the welding of journal 
ick pedestals, collars on axles. equalizer bars, 
parts, worn couplers, worn coupler knuckles, 
parts, air piping, steel center sills, bolsters, 
[rames, passenger car root sheets, side sheets 
itches. In addition to locomotives and car ox) 
welding repairs are also made to machines, 
rts, tools, power house machinery and _ boilers, 
of way machinery, ditchers, clam shells, 
rs, motor cars, gas-electric equipment and intet 
upment. 
Cabs and Cars 


ling of locomotive cabs has proven to be most 


making them stronger and increasing their 


ue to rigidity and elimination of corrosion which 
curs in riveted or bolted joints. 


railroads have adopted as standard practice the 


air lines, steam heating lines and radiators in 
types of cars. One of these roads reports weld 
te on the following number of cars: 


112 High side gondola cars 


} 


16 Low side gondola cars 
61 Baggage cars 

15 Baggage and mail cars 
‘0 Passenger cars 

24 Smoking cars 

12 Dining cars 

06 Box cars 

15 Coke cars 

12 Electric engines 

08 Engine tenders 


16 Steam coils for engines and cars 


Total 
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‘| he adoption ot the welding ot these lines was prompted 
for the following reasons: (a) the elimination of threads 
on pipe gives an increased strength of 50 per cent; (b) 
the hazard of broken pipe is eliminated; (c) the main 
tenance of leaky joints is eliminated; (d) there is com 
plete saving of pipe fittings and a resultant reduction of 
pipe fittings carried in storehouse stock, and (e) there 
is a great saving in labor in assembling piping. 


The advancement of the motor coaches and motor rail 


cars—both gas and gas-electric—has grown so great that 
the railroads to keep step have had to establish welding 
departments to meet the demands. Welding operations 
in this department consisting of castings, gear cases, 
crank cases, built up piston seats, ete., all effecting a great 


saving over replacement by new parts. 


Cutting 
The use of the cutting process in conjunction with 
automatic shape cutting machines has been found to 
be most useful and important in the manutacture ot 
parts for locomotives, cars, coaches and maintenance 
of-way requirements. The cutting to shape particularly 


f locomotive main rods, side rods, equalizers, combina 
tion levers, radius bars, links, and many other parts 
formerly shaped from heavy billets under the steam 
hammer necessitating a large amount of machine work, 
is now reduced to the lowest possible minimum, as ordi 
narily only finishing cuts are required to make these parts 
serviceable 

The cutting process is also used extensively in all 
departments and has increased repair work to a marked 
degree. (if the many applications to the locomotive may 
be listed such operations as the removal of old fireboxes, 
bevelling and cutting to size of sheets, cutting out radial 
and staybolts, rivets, flues, etc. These parts were former- 
lv drilled or cut out by tools and sledge. The removal ot 
rivet heads, tormerly a slow and laborious process, has 
been reduced to a simple and quick operation by the 
introduction of special recently-developed rivet cutting 
nozzles, thereby reducing the time from davs to one ot 
hours In the stripping of locomotives for repairs, the 
use of the cutting blowpipe has been an important factor 
in the removal of cylinder and frame bolts, brackets and 
studs in inaccessible places and parts formerly drilled o1 
removed with hand tools and sledges. 

In the car department, a similar program is carried 
out on cars undergoing heavy repairs. Car bodies are 
first stripped by cutting off all rivets and bolts. In the 
case of steel cars defective sheets are also cut out 
Throughout the freight and passenger car departments the 
cutting process is used to a large extent in reducing costs 
and expediting the repairs 

\ccumulations of large tonnages of ordinary scrap on 
all railroads have always been a serious problem = from 
the standpoint of handling and disposal. This problem 
has been materially increased due to the obsolescence of 


locomotives and thousands of cars 


many hundreds 
in the past five years he increased value of classified 
scrap cut to charging box size has netted a tremendous 
pront to railroads who have used the cutting blowpipe to 
the fullest advantage for demolition of such equipment 
as compared to the previous practice of selling all such 
equipment on wheels 

Many economies, with resultant reduction in labor and 
saving of time, are effected in the maintenance-of-way 
and bridge building departments. There the welding and 
cutting processes are used extensively in extending the 
life of rails by the restoration of the worn rail ends, worn 
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vi ra points on frogs, worn crossovers, wort! with the hammer, chisel, wrencl 
wit pom! nd the application of switch point protes necessary tool. Inaddition to the regul 
L dye practice ive heen cst tblished almost uni department, the applicati n of rall nds A 
ersall ind have resulted in large savings, particularly copper-alloy filler rod, which is of high stret 
ring the present time when the purchase of new rail — electrical conductivity, is performe 
been reduce to the lowest possible minimun \lso it has been used advantageously in. re 
roded metal street poles which were weakene 


Pipe Welding \s the electric street railways are brat ( 


the bus and other methods of transp« 


lhe elimination of flanges and screwed joints in. the 
, f | . ties for the repall and storage ot these 
allation of power house piping, gas, water and steat 


} } | } ny accordingly Well equipped garages at e 
nes and about shop premises, has influenced increasing - ' sf 
atinie Y velding and the control of we Iding tec] ire being supplied tor these purposes il er 
= le ‘ ] ‘ 
; 1 ng and cutting unit has proven indispet 
que im recent vears has contributed materially to. the = 5 * ; | 
t] Ndine : 1 cuttine fe ee 
—_ ! , | the welding and cutting © ITOK 
( ( Tar ‘ nstatlation otf such pup 1ICs ( 2 : - 
. oe aa etc., in the repair of damaged gasoline e1 
Litave veldeqd Jomts over previous methods S : 
é, matching and straightening ot bod 
recaues I intenance and made possible a lower cost ot pale S e ) vg : 
, , , worn seats, door and other parts, and, as 
nstaliation toy lV pressure ines When consideration “s | ‘ ie . 
eo , ents, in the repair of practica 
IVE! » Line I ution of costs on a piping mstatia I 
on, whicl i] imately 10 per cent tor pipe, 56° pr 
ent tor ilve ttings, flanges, hangers, bolts and gas Power Plants 
P 7 de ati aol | wameene | rwieton 
( Le 1% CCl NOP WOrk, Crectlon, and SUPCTVISION, . 
. The modern street railways compat 


LO per cent tor pipe vering, and ; per cent tor overhead , 1 
; I system ot transportation, has as a rul 


freight, profit and miscellaneous, the resultant saving ticle. iis sia aieabintiie: RE eS 
e elimination ttings, flanges, ete., is quite oby iil ci is Matias a a 
manutacture of the electric power ne 
n the electri treet raliway field where, due to thet portation : heating plants for the eTOUy , 
peculiar statu the social and economie order, ethcrenc and private buildings; hydro-electric plant : 
No management and operation is a prime necessity, un ation of power both for public and 
mind practices have been largely overcome and real — plants for the manufacture and repa 
trides toware lealistic welding practices are being mace refrigerators, ete \ll of these. together w 
Ninetv-four per cent of all electric street ratlwavs use used only for transportation purposes 
the oxy-acetylene welding and cutting process \ recent actual exhibits of the growth of the 
urvey of 35 typical compames revealed that 57 per cent try. In the building of the structures 
e it for both maintenance-of-way and shop work, and pipe lines is showing an ever increasing 
that the remaining 13 per cent use it for either one or the — the maintenance thereof, the welding 
other of these operations assumed major importance rom. the 
n the rolling stock or motive power departments, re plants, vast networks of welded pip 
pairs to damaged. worn, defective. and obsolete parts are in ever widening circles throughout the tie 
made with the process, and care is exeremsed that only tunnels and conduits where perfection in w 
the most ethecrent practices are followed Journal boxe s necessity In the hvdro electric plat tS. W 
pedestals, brake rods, drawbar shanks, suspension bars, are ultra-expensive, the welding 
hangers, brackets, journal brasses, and the like are beng Insurance factor, and in the plants devot 
econonnecally reclaimed with the welding intelligenth devices, such as furnaces, retriget 
planned Llard and soft bronzes, low and Ingh carbo where special allovs are the rule rathe: 
and manganese steels, and hard surtacing materials are intelligent and indispensable use of t proce 
emploved, depending on the use to which the welded — made 
member is to be put and the strain to which it will be oe 


ubjectec fepairs to car bodies, trucks, bumpers, an 
frames are made by welding, while the heating and cut 
tinge properties of the process are used in the straightening 


if bent members, in the removal of dents, defective parts, 


e like ’ and In the demolhtion and scrap 


ping of obsolete and totally damaged members 


rivets, bolts and t 


Ways and Structures 


Phe use ot the process in the wav and structures ce 


artment has paralleled and even surpassed its use u 
repair shops and plants Here, it has proven an indts 


pensable adjunct in the repair and maintenance of track 


wavs, and wel cutting and heating units are being 
supplied in ever increasing quantities Phe simplicity ot 
eration after a short period of instruction, the ease 
Ws¢ + s1 


it portability, anad the speed ot Operation, are all tactors 


contributing to its ever mereasing use, and today it ranks 








Building a Job Welding Business 
By W. Irving Brockson 
XI—The Necessity of Sound Bookkeeping 
okkeeping is essential to the success iny here or some additional pages there these expansions car 
ness. Despite all the progress made during the — be provided for and no extra expenditure for books, card 


r of a century in accounting methods, mechat or binders will be required when the addition is actually 
} ] ieee tc. made In 1 st cases the Sin} total ot expense Is less 


eeping devices, simplified record systems, et | 
tell us that faulty bookkeeping and neglect or some provisions for enlargements are made when. thi 
in Operating and handling financial records still hookkeepit system is installed than to be compelled to 
ne of the important general reasons busi scrap the old plan and put in an entire new one latet 


ints . 
lvoud Va Systems, No job welder attempts 


that d figuring”, is an expression very | Te , Lis. { 1 ] cre 
14 ' ‘A wh weld orches, build his own electri 
used Dy Men who operate their own compames : , 
ty ; machin Y nstruct his own motor truck. By the sam 


who has been a welder, a foreman. a superin i 14 me oe, 3 ‘ 
; token he should not attemy to Nave an entirely LLeony ye 





a shop operator of any kind is more likely to ade” bookkeeping syste rom all sides we have 
temperament than the man whose experience eae ye Pee Tee me ene — 
: : ae Oorced upotr l t S i1s‘an age Ol! specialization, ( 
gained in other branches of business eae ee Ea ee ot bot 
{UIFINg Onl a QO Ke Ss tiving by laying bri 
issuredly the owner of a welding company will another by haneit ¢ wall paper, third by practicing real 
to tle himself down to the details of dé ing all estate law. et I nde uch a scheme ak things it is not 
eeping tor his place. [lowever, it is important ikely that one man can be both lawyer and paper hanget 
now how to do it shou ecessil S lt welder at ( \Mlany pitfalls and. cost 
being tamilhar with the mechanical operation blunders will be avoided if the shop manager gets soni 
ver record keeping system may be installed in first class stall his accounting svstem. 
ishment, the owner needs to be able to interpret ; 
ing of the various totals, summaries and _ state Yfutd y dM fx, Some very helpi 
ich are available periodically, and to appreciate ideas may be obtained from systems now in use by othet 
summarized figure means with reference to  Dusiness houses It you are careful to use the right ay 
Iss, to progress or the lack of it proach and the proper degree of taet, the managers 
Nost any noncompeting hneernm m vour community wi 
The Desirability of Simplicity srant vou the privilege f looking over their books 
success Of any record or book seeping system Is see how thev handle the various operations ron ( 
rtion to its simplicity.” Whoever first made that accounting svstems used by a grocery store, a garage o1 
t “said a mouthful.” Some companies are loaded — a foundry vou can get some worth while ideas which v 
extensive and complicated methods of accounting = ¢an incorporate into vour own svstem t good advantaye 
ure “three men and a boy” to arrive at essen (ieee ' 
same results that should be obtained through r Our o mn Help You. Another exce 
ts of one man. This is no fault of accounting in ent source of intormation relative to hookkeeping, recor 
ut it is an evidence of poor planning and poor ind accounting ethods of all sorts is your local stati 
ent on the specific job in questio1 ery store or dealer in off supphes and equipment. It 
bookkeeping system 1s being planned f new He business of merchants ot this kind to have a bre 
the methods of an established business are knowledge thee systems which are used by commer 
revamped’ it 1s most important to study the pres lal houses 01 IOUS nds and to keep up with 1 
ssible future needs of the business at hereby latest developments in the way of time saving apparatu 
rough knowledge of just what the bookkeeping and simplihed practice It they do not have in stock 
xpected to do fter gaining this comprehensive books, cards chines of all important types the 
ling, the page sizes, the ruling on the pages, have profusely illustrated catalogs which tell the stor 
r ot books, the tvpe « nders and other details clearly at simp In going to an office supply Store 
ide broad enough in their scope to provide all | informatior u are not putting vourself under obligat 
information, vet conform to the doctrine o to bu It 1s such a store to give 
’ f ir a. . } - ¢ et considerable benetit ‘ 
vhat it has at 
r isa pansios lake no thought of tomorrow, 
good watchword to follow when designing a ree P) a is highly important t 
\lthough elaborate, cumbersome methods whatever unting plat u adopt be designed to pt 
eligiously avoided in the b welding stry vide witl minimut mount of effort the data req 
s should he made 1n al 1 erate ex vy the \ ire not already tan 
only in volume of siness dont Is vith these em vill do well to find the: 
lition of new departments of the siness ¢ stice of the peace, tax collect 
ta latet date vou 1\ ns t t Ae sO t Eis O al with this subye 
ent, put in a machine shop or shee et Much time w ( nning a system to pro 
t Usualh Wing ( ex s his ( voing through an exper 





0 THE WELDING ENGINEER 





OT proce ex tiny i tax return must be. sul lhe central purpose of any accounting syst 

it te sheet, profit and loss statement, or any 
Making a Monthly Check Up to enable the management to know the true state 

() randtathers checked up their affairs once a year if its business. Does the company | 

eldom oftener. But with all due respect to our elders, tt "™ the red” Did it make or lose mone 


eir plan of accounting has no more usefulness toda. last month? Are the sales higher wit 
| 1 11 l » > ‘TISES ( 10 4 f st) wl 
than their one horse shays and their sevthes and cradles \re the expenses too high? It w 


Phe modern business must know what it has done every he most of the total? These and si 
month the gross sales made. the profit earned and the be quickly answered by a simple but sound 
approXimate net worth of the establishment. Today, cor plan. Anow the facts about thi 

ition change so rapidly and competition is so beastly isimess; to “kid yourself” is dangerou 

een that a busine could go broke almost without ka: ” 


ng it if annual checkups were relied upon A. W.S. Program Features 





alunce Sheet, One of the statements modern bus Research and Applications 
ne house be the large or small—-make out once a Bd 
; ; Phe annual meeting of the American \\ 
nt ie lance heet sometimes called the statement : 
Bae 1 rn ' ; clety will be held in the Engineering Societ 
\ nal habit his statement 1s a sumimnat . , ‘ 
ar _ ¢, 33 West 39th St.. New York, on April 2% 
mw the busine stands,” what it owns and wl oll 
* s following is” the rogram of meetings 
wes, how much it has “on the shelf’ or how much it hich | = ' Pros S Pro 
, . % na ‘ Which has been arranges 
n the hole Naturally the items in a balan sheet 
. 1 ‘ ' ‘ - ca ‘a WEDNESDAY, APRII Soy 
the kind of work and with the individual con Morning 
in) Phe followin pecimen is not intended to be Business and I 
1 11 9 A.D t \.M g | 
plete or ideal but 1s fairly typical of a small job weld fi p, 
Hoy \.M N R I 
I t Past Pres t, presi . 
BALANCE SHEET OF BROWN WELDING CO. AS OF +. 
MARCH 31, 1932 - ie lake a te 
ASSETS ( St Na 
1) S 
doubttul ae l ( IX " 
ad rod Lue \ | ( ( } 
<? ‘ | Shiy ay 1) 1) 
\I j it { Afternoon 
| | ‘ tio 
‘ tery ' - a 
iid i oM PM R 
\l hield | 
| i | ict 15 tion | 
H EK. 1. J R \ | 
] . M ( 
ad ; ‘ ! ( l i ( | 
I $4 \. Mathew \ | s ( S 
\ gw Dur mit a4 R 
LIABILITIES & ¢ n Res h Tabs 
a. 5 \\ Wrought | Pipe,’ \ 
7 { Eveni 
PM. D Me B D 
‘ \l | I) \ \ 
i t : 
{ | t) 
Sfufement » seco oO prin eee - 
Che second of the tw THURSDAY. APRIL 28 
cipal statement which is almost indispensable to any Merning 
modern organization, 1s. thre prof and loss statement \s Techni S 
] 11 LM t ] \ ' R y th | ( \ 
Its name imdicates, it tells at a glance whether the com Pray amare sag 
pany has made profit. or a loss during the period it Seot- Weldins Carl De Ganahl. Pr 
COVE! It shows the total sales made on one hand and \rc, Gas and Resistance Welding P \ 
the total 2 ee cptees l oe | i M. W. Kellogg Compa 
the total expenses on the othe t presents the net results ' \\ ‘ Ml © 
of the operation of the business. The protit and loss stat Se ( 
ment given below is intended to show the general form Me 1. T. H 
nly and is not intended to be ideal : . 
‘ ' at ‘ > Afternoon 
Technical S 
PROFIT AND LOSS STATEMENT OF BROWN WELDING pleediiaidaed aaueemteian wine 6 
S S ss ( [LI . M 
co. AS OF MARCH, 1932 ar PM oR . 
l eted during the month—the : : 
int received trom or charged to customers $7 { ent, pres 
tu lu jot ( \ Ada H { 
o & — ee Ry rporated; E. R. Fish, H s 
{ he owe TRO 
\\ ' int w i oo on \W ( 1 | ] \ | ( 
| n i l 0.0 \ Cutting & We gw ( ( H 
(i ‘ ( t L3.¢ 
~ pate _ 2 a I & Mig. ( H. F. M l 
| , , 1 be aD I ( LL. W W 
l i na it ry ed on ‘ 
I t \ ment qu nent - 
| ' Ta Evening 
1» i\ 7 } \r 1) 
$8.0 P.M 
t 1) \ g \ 
l ‘ } $i4 . 
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Program Nearly Complete for 
Southwide Welding Conference 


ry work on the first Southwide 
] 


ce, Which is to be held at \labam; 


\la., May 23rd to 2 


stitute, \uburn, 


rapidly under the direction of 


head ot Industrial Engineering and 


} 


e rapidly g@rowing industrial activity 


district, there has been considerab 
. vn for this important meeting, 
ssible to arrange tor lectures, dem 
~ ris Yoo! i! OVO) count 


ding at Alabama Polytechnic Institute Wher 
strations and Exhibits Will Be Held 


\labama Polytechnic Institute 





( 


e 


x possible to provide tor the con 
e¢ Of Visitors, ad severa Iromine 
e facultv wi app the prog 
, : 
esses bv Pres. Bradtor Knapp, Dr 
Prof. C. R. Hixon \ progran 
1. 1] ; 
Cll nh Tile verdad 2 ( STrV. 111¢ 
I H. Ss o | 
» W \\ \ 
t \ \I \ 
} H — ‘ x 
\ i W \ | ( 
I \ \ 
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\dvance notices of the conference indicate that 


accommodations for room and board are ample and 


it the rate r C1 moderate Special demonstra 

s have been arranged tor cutting cast iron and 
steel, aluminut elding, atomic hydrogen welding, 
cast iron welding, steel brazing. resistance welding, 
IPE We A cing, thermit welding and metal 
spraying, and other demonstrations are contemplated 
Phese demonstrations will all be held in the Engineet 


> 


Sun Shipbuilding and Dry Dock Co. 
Has X-Ray Installation 
Phe X-Ray Installation recently built at Chester, Pa. 


by St. John X-Ray Service Corp.. New York City, is 


notable for tt nvenience and flexibilitv. While it is de 
signed pri arily tor routine ex wnination ot welded scans 
pressure vessels ¢ to the requirements of tl 
\. S. M. EE. Boiler Code it can be used with equal facilit 
( . . oS a other obyects. 
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A. I. 
Steel 


S. C. Will Study 


I tomes 


Recognizing the ¢ x tende 
des hroug! ¢ the , tr ' 
ih ¢ calle! ‘ tee ‘ idence 

1 cl 1 itie »¢ ( ing ft it itl ¢ 
‘ ( ‘ t biect wall be 
ita elptul, the American Institute 

! tt { nstruct i ane - ! 
bere ‘ ! thie \ur I the king 
! CT t Baursle i ry \A oth Streets 
( York Cut Ma 241 and 25th, 
r the Ur pose ‘ ny re the very 
atest data and theort on residence 
t t \ rogral will be ar 
! ed present the Tle trom the 
{ nt of view of the moll, the engineer 
the architect, the ) der and the finan 
ciel li |}? sible, ro oot will be made 
that builder lay present their indi 
dua idea is te how a house should 


e built with the use of steel Phe lead 


! rolling mulls have already promised 
ooperate mm thi onterence, and the 
a. . os lest 1 tf enlisting the 
Ipport of all persons who may be inter 
ested 
. 

National Safety Council Extends 
Its Service 

Qn the sound and praiseworthy the 
ry that every industrial concern is en 
titled to the benefit of organized acct 
dent prevention, the National Safety 
Council, 20 N. Wacker Drive, Chicago, 
is Just announced a practical plan for 
preading the gospel of industrial safety 
throughout the count Under this plan, 
every Company larwe or stnall, regard 
le of whether it holds membership in 
the Couneil, can ave that organiza 
tion's help in establishing a= definite 


vorking plan for a continuous 
| 


campaign 


raccident preventiol In a recent com 
unication, the National Satety Council 
idvised that it stands ready to help any 


Lhe Welding fy lay 
practical working 


pore bles 


4 


readet ot lie iW 


nw «out a 


plan tor 


handling accident 


Chicago Welders 
Have Their Work X-Rayed 


Phe April on 
Welding Sor 


\merican 
section, 


ectinyg Tt thre 


et Chicago 


which was held on the evening of April 
Ist, at the Palmer tlouse, was devoted 
to a discussion of X-ray pictures taken 


f welded coupons prepared by welders 


in the Chicago district The welds were 
made in coupons 6 inches long, cut from 
'. inch plate, the coupons being sub 
mitted for M-ray inspection with one 
half the length of the weld bead ground 
off flush with the plate \bout 30 such 


were X-raved at the laboratory 


Ce upons 


ot the Claud SS. Gordon Company, 
(Chicago, this service being turnished to 
the Chicago Section without charge 
\fter the \-ray photographs were 
taken, the coupons were sent to the 


Engineering Department of the Chicago 


Bridge & Iron Works, where specimens 
tor nick-break tests and free bend tests 
were taken trom each coupon and the 
nick-break and bend tests made This 
work was contributed without charge 
by the Chicago Bridge & Iron Works 


WELDING 


the remainder of the coupons, together 
with the nick-break and bend specimens 
Vere Ir uvht t thie necting tor ex 
amination leach welde ntributing a 
coupon to the prograt vas turnished 
with a print of the X-ray picture of his 
coupon \ll of the radiographs were 
displaved on an illun ite yoard at the 
meeting, and Mr Claud SS. Gordon 
president of the Claud S. Gordon Com 
pany, went through the entire series, 
one at a time, pointing ut uch detects 
as were located by the X-ravs and call 
ing attention to such important defects 
as lack of penetration, gas pockets, slag 
inclusions and lack of ftuston along one 
edge ot the weld 
* 

Shawinigan Industries Featured 
in News Story 

In the April issue of Compressed Av 
Vagasine, an article by W. M. Goodwin 
on St. Maurice River Power includes 
some beautiful views and interesting in 


hneerniny 


the 


Shawinigan Chemicals, Ltd., 


formation — plant of 


at Shawint 


van Falls. It is pointed out that while 
much of the carbide made at this plant 
finds its way into the oxy-acetylene in 
dustry, there is also a great deal of it 


\ part of the 
acetvlene yen 


diverted to chemical 


uses 


equipment here is a huge 


erating plant from which acetylene its 
constantly flowing through large pipe 
lines to the adjacent chemical plants 
\n off-shoot from the chemical plant is 
the Shawinigan Stainless Steel and Al 
lovs, a subsidiary founded two vears 
ago In this plant are manufactured 
vessels which are required to withstand 
the corrosive action of acetic acid and 
other chemicals 
° 


Mexican Agent Appointed 
by Lincoln 
| eA Me XICO 


Consolidada, S \ ot 


2. 2 one of the largest steel manufac 
turers in Meni and advocates of are 
welding in that republic, have been ap 
pointed Mexican distributors by The 
Lincoln Electric Co., Cleveland, Ohno. 


manufacturers of “Stable Arc” welders 


and supplies, as well as “Linc-Weld” 
motors 

La Consolidada, S. A., 1s one of the 
best known steel companies in Mexico, 
and have added the sale of arc welding 
equipment to their other interests 

This company was established in 1900 
as a branch of the Isaac Joseph Iron 
Co., of Cineinnati (he present com 
panv was organized in 1907 Max 
Wrght is sales manager The plant 


covers 16 acres and represents an in 
$3,000, 000 


. 
Hollup Establishes a New Branch 


in California 


vestment of 


Announcement has been received that 


the Hollup Corporation, Chicago, [lh 
nois, are opening up a new western 
factory at Emeryville, Calif The new 


factory will manufacture a complete line 


of welding wire and will handle a com 


plete line of welding machines and ac 


cessories. E. J. Schuler will be the man 


ager of the western plant, with head 


quarters at Emeryville 





Welding in the Shipyard Present , 
Philadelphia Section, A.W.S. M, 


“Welding 
presentation = b Mr 
\\ elding Supervisol 
building Co., feature 
Philadelphia Secti 
Welding Society, held 1 \I 

‘Inspection of Welde St 
in Building,” is schedule 
tion at the | 
Eder, of the New York ot F 
W. Hunt Co 

Che April mecting 


Section is the annual 

otheers will re electer 

that time Bu 
> 


Ironsmiths and Welders Re-Elect - 
Officers at South Bend 


All otheers of the Ine 


and Welders Associati 
at a meeting which was 
Salle Hotel, Sout! Bet 


\pril Sth bt! A. ( 
of Monon, Ind., was ele 
Hoeckele of Ell 
and Wm. J. \ 


treasurer 


and 


(,eorye¢ 
president 
Ind., secretary 
pers on welding subje 
the meeting and a series of w 
held in tl 


Main Street, S 


one hundred mie! 


strations 
Shaffer, 816 S 
Nearly 
attended the conve 
to hold 


University 


Was 


the 1933 conve 


Information About Testing Machin 


O1 
Now Available 
Bulletin No. 28, recent 
the Baldwin-Southwarl 
Philadelphia, Penn., nit 
of data and illustrations 
Southwark-Emery testing 
bulletin has been prepar 
tention of doing a little 
lv describing this line 
stated, in fact, that it 
have it constitute a 
about testing machines 
not only with some 
hines which have ever be 
for test work, but als 
for the use of small lal 
+ 
Sr 


Book Review: Manual of 
Electric Arc Welding 


The Manual of 
by E. H. 


Hubert has jus 


by the McGraw-Hill Bb 
370 Seventh Avenue, Ne 
Chis manual has been 
sent the main tacts 

are welding and_= shi 


to welding operators 


designers and executive 
ested in the use of the 
information has beet 


sources including prit 


ber companies of the W 


ment Section of the N 


Manufacturers \ssociati 


direction the manual was 


introductory chapters pre 


damentals of arc we ng 








f various joint designs 
mrormatior S given 
ng of welds in steel at 

. The variety of appl 


stly by illustrations 

, | | 

lhe DOOK Con 
et 

ectalled Outline of a t 


perators, tortyv pract 


ne eel | co 
nere . 
f ex 
| } 
Vv dis 
} ' 
he 
1} 
\ i¢ 


id spe 
Callol 
Ia 
wit a 
ralnine# 
ce €=z 


ving described and illustrate 
ial is a 160 page book bound 
loth binding lhe pri - 


* 


Bulletin Describes 
the { ses of Sil-Fos 


& Harman, 57 Wilham S 


t have just published ‘ 
h describes and illustrates the 
Sil-Fos, a patented, low melt 
g alloy This material is for 
ppet brass bronze, extrude 
TOMZ¢ nickel ckel silver TOL 
other non-ferrous metals and 


t has found practical 


| application 

ng ot copper tubing to brass 
mime Of copper wire in « a 
<tures, decorative metal vork 
small containers and tanks, joints 


and a great 


\ cording 


switches 


pplications 





number ot 


Sil-Fos flows freely at 1300 de 
It penetrates quickly and. pr 
trong corrosion resisting j t 
r 
Murex Publishing a Handbook 
for Electric Welders 
Murex Welding Processes, Ltd 1 
iKngland, have published a new 
tor electric welders price it 
lling per copy It is stated tha 
Sos handbook has been writte1 
‘ byect of providing the we 
n itor and the user of arc welding 
ementaryv and concise account 
iples involved. The introdt 
I is) discuss the relations| 
eat and mechanical work, the 
t tics of welding machines and 
ry metallurgy of iron and ste¢ 
ginners instructions are briet d 
wed by special instructions I 


ylications 
+ 


Stoody Bulletins Describe 
New Hard Facing Materials 


illetins have 


recently beet! 


np 
Stoody Company, Whittier 
scribing the improvements i 
ision resisting materials One 
‘ devoted t the new Shape 
which It Is claimed the mart 
lave retained practically all 
dness of the old type t ,orl 
Increasing the toughness and 
t breakage more tha 500 
It is stated that these new 
cut othe metals at ten 


exceeding 00 degre 
t thev = are so. toug! 
be used  unsupport 

Is, ete and in this 
ive similar to cemented 
cle tools in cal De 








is t s cr be il s ( \ 
sNapes ¢ t rack r melt 1 er the 
torc¢ ( not all \ r disinteyvrat 
whe contact with | tt ste 
\not CT etin lescr es he i 
s1zes tube Borium and By ( ‘ 
latter | t s recommended \ é 
eT . 1 thir ave t dep sit 
s1TabdDice \\ ¢ thre tubs Bor l 

Oa©rs¢ rk eS < lat ma te 
sizes that re most p ila 1 

specit iti s 


Lnder t Ss title the \ IN¢ t 
Sales ( nv, 60 | Mod Stree Ne\ 
york Cit publishes i ely I t 
S 1 £7 ¢ let incl ding t pay 


Lo il ye Tore thie LOS1 | ve t 
( the | CT itional Acetvlene \ss 

tion al port on Mechani ( t 
included the 1931 Oxv-Acetvle 


, > } \ 
Con ttee Report of the I. A. A 
~ Supt ted | t ' nd 
rit t tec \ Gesct ) ( . i { 
| ‘ , 
lustra s SO 1e thie ite ( 
I mec! 1 \ controller Xx\ ice 
ene cutt ¢* torches 
on 


Lincoln Bulletins on 


Machines and Structures 


Rect t illet ls 1 thie | rule 
rie fi Cleveland, © . ine ( 
nstruct sneets ( tabricat 
structural worl \pplication Sheet > 
28 discusses and illustrates the 
10 ol sses ft levers, starting 
very s ple applications ind deve ne 
designs w ch are a little more comple 
Plate Ni 3 of Studies in Structura 
Arc Wel w s devoted the ~ r 
OT any ie racing 1 ary welce 
buil ny \nele races af&e tte ‘ 
terred t rods parti ular] ior wa 
ny ‘ ell illust ited sulliet 
a nul ( Ise ul ind ract 
signs 


Book Review: Practical Hints on 


Oxy-Acetylene Welding and Cutting 


cle \) ce \ ¢ ral ce | \cet et et 
de la Soudure Autogene, 32 Boul ir 
(it la { ip i Pa 1s is Ist 
anew b n Oxv-Acet ene We 
nd ({ ting his book ft <a ec 
whi as t cel et re 
volumes \ | were iddressed | re t 
the exe ti\ ind engineer than t 
operator and t the student Pract 
Instruction in welding procedure is pre 
sented 1! suct a manner 1 the ne 
book that it constitutes pract 
series I essons il Vas veldir vv es 
are t Ww by 50 questions and pr 
tical I ¢ Ss wit inswers 1 P 
questions without answers The 
whicl s printed in Fren 
izes a i t 100 istrat 
price is 6 Francs per 
= 

Linde Marketing a 
New Bronze Welding Rod 

(Oxnwe N be \ Bri n Patentesr 
\\¢ qaqinyg R } is ist beet tr ce 


inde \ir Products Co. 30 | 
nd St.. New York, N. Y 


Because of 


ecia characteristics this improved 
inganese bronze rod is: recommended 

r use in the rebuilding of wear-resist 
ny surfaces such as piston rings or cvl 
, , 

der walls Besides producing weld 
et vith wear-resisting qualities, this 
rod is said to have the added advantage ot 


eing non-ftuming and free-flowing. The 
ikers state that it is possible to re 
elt and reweld welds made with this 
eldins rod. with an ease heretotore 
nsidered impossible with a bronze 
\ gy rod It is also effective for use 
the ectional building up of large 
eces, where the weld must be made in 
successive lavers, because there is 1 
ea\ slag formed over the weld afte 
t roled One of its features ts 
the irdness of the resulting weld 
Velds made with it have consistently 


hardness of 906 Brinell This 


Vel Mnportant consideration Wiel 


building-up wearing surtaces such = as 


gs or other abrasion areas It 3 
sizes: ' 1n., M)., 


1 ec 1 Thnres¢ 


4 
New No. 4 Radiagraph 
Announced by Air Reduction 
Lhe \ 


Reduction Sales Co., 60° | 


rnd St.. New York City, has announced 
e new Aireo-D-B No. 4 Radiagraph 
. icetvlene cutting machine, suc 
cess to the No. 1-A Radiagrap! he 
irriage t the machine has been cor 
letely redesigned with a lower center ot 
gravity and a broader gauge There ts 
1 tendency for the machine to becom 
inbalanced, even with the torch in its 
te st position Pwo t the tour 





Redesigned Airco-D-B No. 4 Radiagraph 


ve wheels are swiveled and act a 
lers The clean surfaces of the ma 
( \ a minimum of projecting 
arts, reduce the chance of serious dan 
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t when cutting steel 

\ mproved variable speed motor 

‘ rugged construction and appr 
ite > watts rating provides the drive 
t ractically constant torque at il 
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et ler conditions ft tluctuating 

tage nd increasing temperature 

e motion of the motor 1s transmit 
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vor eduction and a simple type of 
ut \ll of the gearing and electri 
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ast Gears are heavily lubricated witl 
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New Line of Assembly Clamps 


Now Available 
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Adjustable 
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Right: Column Clamp 
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New Lincoln Welding Head 
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Heat of Arc 
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New Quick Acting “C” Clamp 
and Drill Press Vice 
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‘Standard’ Butt Welder 
Announced by Lenney 
eB Standard” Butt we ‘ 


ul ed by hie 1 ¢ CN 
I & Mig. Co. Warren, O] 
gyned meet the need 
rers wh require a light 
tock capacity machine for 


Substantial and prope 





Lenney Type B “Standard” Butt 
Welder. 


ackup and spacing arms, ea 
‘ are furnished as. standard 

eldn lever on the hand oper 

ichine carries a contact swit 
te from a thumb latch, so that 
( ent mav be turned on 1 i 
the operator during the weld 
r Another switch is) located 
e trame, operating trol a try 

( iding head Phis swite a 
tica real the circuit at any pre 
ete f poimt regardless of — the 
e push-up hand] Phe uy 

single toggle movement 1 
( yor 2 inch, and with a tota 
‘ t between dies ol , mic he 
ent regulation is in 12 step 
r th a wide range, and a tine 1" 

Itage control 
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Williams Issues New 
of Welding Supplies 


s and Company) Pittsb i 
e recently issued a me ( 
t esenting their entire line j a 
ectt welding supplies The new 
t is much larger than previou 
( and contains much useful intor 
n on the selection of items and on 
e technique of applying some of the 
pecial materials such as nickel, many 
ds, hard surfacing rods and ah 
It is pointed out that a ne d 
f I ent ha been added to inelude 
( eve protective equipment 
everal pages cover this line \nothe 
( particularly interesting feature is a de 
riptive list of some twenty pamphlet 
re rious welding subjects whi ire 
hout st to the cu 


Price Schedule 








Hobart Announces a New Welder 
for Oil Field Work 


hot) nmenre t ii) t thre col 
‘ tit thre ew 1 pe 
( eT ‘ tart fe va rhe Cieine 


eet 
ak 
Hobart Oil Field Welder 
ce new ma nie ud to be tinding 
wreat bay I Wit expecriel ed i] tield 
perator w he have 1 the past, been 
epending Upon equipment rated at 400 
in ere io *% Vi engine speeded 
to provide the extra capacity required 
r 1 “ler Shielded \re’ welding 
vhich calls tor 30 to 40 volt Phis new 
e Hobart “Constant Are” Welder 
lout SITE ie init with «a heavy duty 
aL ria enwine rated 66 H.-P at 1500 
RIM Equipped with special, super 
ling svsten it s claimed that this 


‘eaviest weld 


ne with largest size, heavy ated weld 


without overheating and with 
the 


ut shaking to pieces undet strain 


(gasoline consumption is conserved in 
\ vavs, either or both of which may 
x” used bv the perator at will, depend 


New Metal Coating Tool 
Now on the Market 
\ new tool tor applving a metal coat 
ny by means of spra y molten metal, 
illed the Metalize has recently been 
inounced by the Metallizing Company 


\ve 


accon 


218 Long Beach 


ue, Los Angeles, Calit Ihe 


mving VIeW hows the Metallizer be 
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wv ses te it the inside oft an icid 

| tt tan} | met 

(lars { Cr i \ \ Ca Cc mie t 





Applying a 
Tank with 


Lead Coating to a 


C Sludge 
the Metallizer 


with 


ney pon the t t vor 


ispeed” regulator 
permits governing the engine down 
wer continuous speed when operating 
it lower welding ute hus substat 
tia | SAVING rire ~ vel] as on Wear 








400 Ampere, 40 Volt Rating. 


When i 


mds for 


“ire d 
se it allows i 1S) secs 
the 


changing electrodes and. it are 1s 


broken for longer periods, it automat 
ically slows the engine down to idling 
speed, bringing it up t full governed 


speed again instantly when the are is 


restruck 


The new diverter pole tvpe of gener 
ator is embodied in this machine, to 
gether with the triple range, “Unitrol” 


Nav\ ype, 


reactance 


dial and the 


lamunated-core 


twin-coll, 


| he 


advan 


tages claimed for this combination are 
a quick are recovery, a tenacious are, 
a stable arc even under an unsteady 
hand, less breakit vy of the arc, less stick 
ing of the electrode and less splattering 


of molten metal 


comes into the back of the spray gun 


shot 
a high molten 


in wire torm tron 


the 


a spool and ts 


out through nozzle as 


spray under pressure he tool will coat 
with zine, nickel, lead, bronze, copper, 
monel metal, aluminum, brass or. tin 


Ihe 


1) , 
as thickly as desi 


protective ct 


be built 


fields of ap 


ating may up 


pheation are ino rustproofiing of con 


struction work, marine work, chemical 


stuffs equipment itectural work, ete 


Complete outfit nceluding connecting 
hoses, regulator and all parts sells for 
$500.00 lhe manutacturers have pre 


pared a tour-page bulletin illustrating 


resent applications and 


New English Publication Describes 
Oxy-Acetylene Process 


lhe Acetvle t 
ing Bureau, Ltd... 637 Grand Buildings, 
ratalgat square, | 


ndon, has pub 
lished a 20-page booklet entitled, “4cety- 
leony } 


ames tor the 


ENGINE 


K DeINng done 
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lies of XV-acet ene 
a short 
lowed bv an 


tains 


acetvlene welding is at 


plied to various metals 


or structures lt 1 sect 
the economies of pipe , 
presented a ¢ uple 

how rapidly the + 


rises with an increase 


ot the 
COst of 


pipe, as 


We lle d pipe 


Marketing a New Lug 
for Welding Cables 


Phere has recently Ti 
market by Major W 
\ve., Des Moines, | 
cially designed fe Ist 
ables The lug i 
Which is recessec¢ ¢ 





New Lug for 


Welding 


Cable 


No. 2-0 cables Phe ire 
that 
ing 
may 


tor 
be 


electrical 


special mates 
linked instantl 
junction, and ma 
released, since no bolts at 


plete instructions for s« 


there 1s no inconveniet 





Conne 


to the cables are furnished \ 
shield of durable fabri 
for the purpose of covering 
and protecting it 
News of the Industry 
Shawinigan Produ ( 
tormerly located at 110 Will . 
York City, moved its office 
State Building on April tl 
P. R. Mallory, Inc., 
announce the appointment \ 
1528 W \dams St ( ’ 
charge of territorial weld 
Chicago district 
W. S. Cannor1 t e He 


Machine Co., Louisvil Ket 


tensive manutacturers 


and refining equipment 
recently made a business 
cific ¢ While in I 
Cannon attended the |] 
Oil Equipment 
Exposition which was 
21st to 27th inclusive 


Oast 
fornia 
Will 


Brothers, pi 


lallis 


tors of Tulsa, Oklah 
awarded a contract for tl 
18-mile, 10-inch gas py 


Panhandle-Eastern ( 


Hannibal, Mo., to Quit e; 


1 


tract also calls for the 


Ing of approximate 


inch river pipe 


I. S. Smith, engineer 


te 
son Co. oft Los Angeles 
turers of welded oil field 


cently made a business 


pany over the Rocky M 














the weld was completed 


bearing aligned perfectly 





LDING E 


The break extended through half t! 
bore of the the shaft bearing, detaching 


a piece of metal nearly a foot 


The break prepared for 








n Bronze* 
nganese Bronze 

razing Metal 
ectrolytic Copper 

on Copper 


phor Bronze 


ry 
Jor arc welding 
Suicon Copper 


phor Bronze 


Jor oxy-acetylene welding 
1625 
1598 


1634 


1981 
1981 


1922 


1866 


1922 


1866 


ere a suitable Anaconda Filler Rod 
ery bronze-welding purpose. Prin 
Anaconda Welding Rods, with 


r melting points, are listed below 
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This 2500-lb. 


casting was repair-welded 


with TOBIN BRONZE in 
three hours at a cost of %50 


THIS 2500-lb. cast iron power press frame 
fractured completely through the main 
bearing shaft. A new casting would have 
cost $500 and involved weeks of delay. 
An experienced welder recommended 
bronze welding as the least expensive, 
quickest and best method of restoring the 


press to service. 


Preparation required about five hours. 
Actual welding was accomplished by one 
man in three hours and five minutes. A 
helper handled a heating torch which 
played continuously ahead of the weld. 
Twenty-two pounds of %"’ Tobin Bronze 


Welding Rods and 240 cu. ft. each of 


oxygen and acetylene were used. The total 
cost of the job was approximately $50, just 


10% of the cost of a new casting. 


The uniform high quality and unvarying 
dependability of Anaconda Copper Alloy 
Welding Rods are due to the experience 
and technical knowledge gained in de- 
veloping a complete line of rods for bronze 
welding—gas and electric. Anaconda 
Welding Rods are available through lead- 
ing distributors of welding supplies . . . 
usually shipped in bulk, but also obtain- 
able in clearly labeled ten-pound pack- 
ages. For complete information, ask for 


Anaconda Publication B-13. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut 


Offices and Agencies in Principal Cities 


ANACONDA WELDING RODS 











FIRE AWAY! 


Duraweld Goggles fit snugly over the 


eves. The left eve cup is individually designed for 
the left side of the face and nose, the right eye cup 
individually designed for the right side. Foreign 
particles—sparks and seale—can't get in. 
Noviweld Lenses give your welders eye protec- 
tion against dangerous ultra violet and infra-red 
rays and excess light. Through Noviweld the 
detail of the work is seen clearly and sharply. 
Duraweld Goggles fitted with Noviweld Lenses 
They 


can work all day, day after day, with eyes that are 


vive your welders the best in eye protection. 


safe, comfortable and not strained. 


Duraweld is the goggle for your men! 
H110 


PATENTED 


DURAWELD 
GOGGLES 


! f \\ 
ll mgs. all 


BURNING RAYS 


SCALE 





BRANCHES IN ALL PRINCIPAL CITIES 


COMPANY 


SAFETY 


AMERICAN OPTICAL 
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Roebling welding wire st 
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rthern Engineering Work 21 
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usings, special machine parts 
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THE WELDING ENGINEER ” 





aia, keadaugidt dk ie ae ak aa WELDING EQUIPMENT 


s enclose rec weight « Bargains——.\ ‘ electric drive. 30 davs 
tria Pert f desire Vrite Ken's Equpment Exchange 
t ¢ S cter wit e ( ‘ | \\ u () 
ectric C« manutacturers *Linc- We tors 
welders, in charge of motor sales for the Chi POSITIONS WANTED 
Mr. Melnt . th t | tria 
ny Milw ’ lic 4 , Air Liquefaction Plant Engineer, inager and superinte 
AINE I . ent ! yroduction of xvewen a 
ao XVeeI ind hvdrogs 
te] ' Steg ¢ ( ( 1Lre ind ¢ structol 
oe oe the Wlevera : ne & | ' a re abroad lalihed to ¢ 
Wicklitfe. O It ‘ it the Stee , " , iS lntle aallte weenie? 
secon ee de ements. Will consider « 
tore CT the C |e ( 1 ew | ect \ w ~ \ ex lent references Ive ‘ 
nglis Cit = \ ess Box 454, The Weld 
Engines 
Mehlhope, torn Chicago district sale nage ee | 
\llov Steel Corp.. and later for Newt Steel Ce Combination Welder—s ears’ experience both gas ans 
sales force of the Chicago Steel Service Ware are welding 1 de eri ntal work tor larewe industrial 
uitors tor Tonecat [ron and ndur« stainles steels on nickel. cast rot mMmangane — nel, copper and other a 
Republic Steel Corp lows Know gh-pressur Oler welding and pipe work 
John C. Heflin 542 W ter. Barberton. Ohio 
oarenee : 9m , Rutledg Sa ie ee ae Two experienced welders desire positions on oil or gas 
\ ey ree: * t truc | ten: nine experience with both ox. 
ot ae actvlene and electri elding \ddress Swen GG. Anderson 


2200 Ashland Ave icine, W 


@ . “ } } 
Welding Engineer — 14 irs’ experience in job shop welding 
. aSSl 1e S and training welder Competent welder, draftsman and de 
and resistance welding 
Help Wanted—75c per line, minimum 4 lines. \ddress Schrader, 6738 Woolston Rd., Philadelphia, P 
Jobs Wanted—4 lines free. Former Chief Instructor for one of largest welding schoo 


Other Ads—$1.00 per line, minimum 4 lines. iii wink vetihe dames ce in all types of welding. Can 
Count 8 words to line. Add 6 words for keyed address. fain iranies4 


equip prete all organization; excellent ret 


' vie! INTIOOM icel Cre clectric at 


a 


crences \ddress Box 455, he Welding Engineer 


FOR SALE 


Lincoln” 200 to 300 amp. gasoline powered portable welder SHURLITE TORCH LIGHTERS 





traicr (,ood condition in every wa\ wed very 
SS00.00 Full description and hotograpl 1 equest We Manufacture 
® § ef . >] Be \ , 1 TORCH and GAS LIGHTERS; RENEWAL TIPS 
x ( i ( ’ t { Venue dil 1 


anapolts, Also Sparking Metal Alloys, all shapes and sizes 
Write for Prices 

: G. C. FULLER MANUFACTURING COMPANY 

Welding - asite ian at ee ee te ee Established 1917 

Welding and Radiator Works in North Jersey, established qs tanaeate Gt. Giasinnatl, Ghte 


\ 








ition, shop and equipment; because t p sica 


nner offers fine opportunity to retiable parts t08¢- I*CUTTING and 4rq7-———— ¢ TIPS for 
irt interest erms arranyved ite stating ex L ie, 
ee a a alee Stun tAleblian WELDING j}—_— Torches 


American Circle Bld New York Cit VY STANDARDIZED cutting and 
oc. i “5 Poe welding tips, interchangeable with various types of torches; 








= a also apparatus, accessories and complete outfits—obtainable 
For Sale—3.656.00 worth t equipment and sto \ wel from one responsible source Prices unbelievably low. 
High quality and workmanship 

Write NOW for complete Catalog 


nis es especially the as] TICE \\ rit 1 ; TIPS - INC. 
ding Works, 16 W. Haley St.. Santa Barbara, Ca 515 Cathedral St. Baltimore, Maryland 


} 1 ] ‘ . 11 
i. ness established 12 vears You will want 








Responsible Dealers Wanted 


Competitive tests prove that the Smith-Waters Welder can save as much as 50% in 
welding operating costs. The stable arc assures constant deposition of weld metal. 
No moving parts. This machine is unconditionally guaranteed for two years. 


Write for Proposition Giving Attractive 
Discount to Live Dealers 


David H. Smith & Sons, Inc., 135—51 Street, Brooklyn, N. Y. 


SMITH-WATERS WELDER 
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YOU CAN DO IT 


BETTER WITH| 





Many misleading and depreciating | 
ments about torches and regulators are | 
being made. We have no desire to dis- 
credit anyone, but as manufacturers of 
such equipment we feel a responsibility 
to give users the true facts about Torch- 
weld torch and regulator construction, 
quality and price. 





If these facts discredit the products and | 
| statements of other manufacturers, there 
| is nothing we can do about it. We do 
not desire to discredit their statements 
and claims, but we do feel a responsibil- 








| 

| 

| 
“A 


if ity to call attention to the facts. 


| TORCHWELD EQUIPMENT COMPANY, 


—_ 


Non-Flash Equipment 


“BUILT TO STAND THE ABUSE | 
OF CONSTANT USE" | 


Write for our Blue ‘‘N’’ Gold Catalog 
{Jena ask us for the name of our 
nearest Distributor to you. 


224 N. Carpenter St., Chicago, Illinois 
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BY RESISTANCE METHOD 


ROT 
LACM 
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Oe LU MINUM 


. FRAMES 
COPPER 
ALUMINUM 


NON-FERROUS 
METALS @)in 


Copper, brass, aluminum and COMMUTATOR BAR 
other non-ferrous metals can TE 
be welded on Taylor-Winfield 
electric welders just as speed- 


ily, efficiently and economi- 


BRASS 


RAME 


cally as steel! If you have any 


welding problem peculiar to 


ask a T-W 3 Bsa: 


Weldineer to help you! 
THE TAYLOR-WINFIELD CORPORATION « Warren, Ohio 


TAYLOR-WINFIELD 
Creative WELDING SERVICE 


your product... 














AMERICAN 
WELDING 
SOCIETY 


A Cooperative Organization 


. of individuals interested 
promoting knowledge of the art 
welding and extending its applica 
tions through national and sectior 
meetings, promulgation of coaes 
standards, specifications, researct 
work, technical reports and con 
mittee activities. 


All those interested in welding shoul 
members of the Society. Annual 
Associate Members $10.00. 


For full information regarding Society activities 
and what membership in this organization can 
do for you, write A. W. S. Headquarters at 


33 West 39th St. New York, N. Y. 
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